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|. Environmental Risk Conclusions

Metam-sodium isawiddy used fumigant on agriculturdl and non agricultura Stes It ishighly
ungtable in the environment, degrades rapidly to form methyl isothiocyanate (MITC), which acts as
preplant soil sterilant to control nematodes, soil-borne diseases, insects and weeds. Metam potassum is
the potassum sat andog of metam sodium. Since, these chemicals have virtudly identica physicd-
chemicd properties and asimilar use profile, the ecological risk assessment of metam sodium should be
goplicable to metam potassum. The high vapor pressure and low affinity for sorption on soil of MITC
suggest that volatilization is the most important environmental route of disspation and to alesser extent
leaching and degradation. Rapid photolytic decomposition of gaseous MITC is the primary route of
dissipation from the atmosphere. Repeated application of metam sodium at the same Site may cause
microbid induced fast degradation of MITC resulting in the compromise of biocidd activities of metam
sodium.

The mgor concern with metam-sodium is the exposure of terrestrial and aguatic organismsto
the degradate MITC. Based on a prdiminary LD50/square foot risk assessment screen, acute Levels
of Concern (LOC) are substantially exceeded for mammals. A refined andysis usng mamma
inhalation data and both monitoring and modding data for air resdues of MITC, however, does not
indicate an acute risk concern for wild mammals.  Since the refined andlyses were performed with the
data derived from off-gte locations at certain heights (. 2.0 meter), EFED may have underestimated the
acute risk to mammals. Additiona on-ste ground-level ar monitoring data may reduce the uncertainty
of therefined risk analyses for mammas.  Avian toxicity data are needed for a complete assessment
for birds. Thereisaso apotentid for exposure over aprolonged period. Birds and mammals could
have territories or home ranges in the area and be exposed substantialy and/or repeatedly, due to the
use of metam-sodium on multiple fields over multiple daysin any given geographic area. Acute aguatic
LOCs are exceeded for both aguatic invertebrates and fish in all modeled scenarios except potatoes.
Atypica wet year conditions may have influenced the PRZM/EXAMS's predicted EECs of MITC for
the selected scenarios, and consequently impacted the acute exposure assessments of the aguatic
organisms.

Metam sodium degrades rapidly in soil (aerobic soil hdf-live, 23 minutes) to generate (MITC),
avolatile biocidd active product. Once MITC volatilizes into the atmosphere, it degrades rapidly due
to direct photolyss (photolysisin air hdf-life, 29 to 39 hours). Several minor degradates of MITC were
identified that include methyl isocyanate (MIC), hydrogen sulfide (H,S), and others resulting from the
direct photolysisin alaboratory experiment.

Severd ar monitoring studies suggest that the metam sodium gpplication methods affected the
volaility rates of MITC and consequently dictated the ambient resdue of MITC and its metabolitesin
the air samples. Air monitoring in Cdifornia shows the highest MITC concentration occurred during
metam sodium application through a sorinkler irrigation followed by water-seding. The concentrations
of MITC in air samples ranged from 78.3 to 2450 ppb at 5 meters from the field edge and 11.7 to
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1320 ppb at 150 meters from the field edge. The concentrations of H,S and MIC were also detected in
the air samples during the application and post gpplication of metam sodium. MIC is known to be very
toxic to animas. However, MIC concentrations in the Cdiforniaar monitoring sudy were low (0.9 to
2.5 ppb).

Thereis some uncertainty associated with risk to nontarget plants, given the lack of guiddine
terrestrid plant toxicity data and the incomplete aguatic plant toxicity database. However, based on the
labeled phytotoxicity of MITC (and someincidents), it is expected that at least some non-target plants
off-gte may be at risk from off-gassed MITC. Terredtria plant toxicity data are needed to evauate this
risk. Levels of Concern for aquatic plants are not exceeded based on available data, but additional
toxicity data are needed to complete this assessment.

Based on Tier I modeling of MITC, acute aquatic LOCs are exceeded for both aguatic
invertebrates and fish in al scenarios except potatoes. Chronic aguatic LOCs are not exceeded for
aguatic invertebrates at any modeled Site, based on supplementa data. Chronic fish dataon MITC are
needed to evaluate chronic risk to fish from MITC. However, chronic exposure to MITC is expected
to be low because of its high potentid to volatilize from the surface water bodies. Also, the low
octanol/water partition coefficient (log K,,, # 0.98) of MITC indicates that it is not likely to be
bioconcentrated in tissues of aguatic organisms.

Although MITC isvolatile, it isaso highly soluble in water and its low adsorption in soil suggest
that leaching to ground water may be a potentia problem under flooded condition. However, under
mogt field conditions, the potentid for ground water contamination of MITC isunlikely dueto its
volailization and fast degradation characteristics in soil (agrobic soil haf-live, #10 days). Based on the
available non-targeted monitoring data, no MITC was detected in the ground water samples within the
USA. MITC can a0 potentialy move to surface water through runoff under a possible worst-case
scenaio, that is, if an intenserainfal and/or continuous irrigation occurs right after metam sodium
goplication. However, the Henry's Law Congtant of MITC suggests that it will be volatilized from
surface water. No monitoring data of MITC in surface water are available at the present time.

The Edtimated Drinking Water Concentrations (EDWCs) for metam sodium and its metabolite
MITC were cdculated based on metam sodium maximum gpplication rate of 320 |bs. ai./Acre. The
modds, PRZM/EXAMS and SCIGROW were used in estimating EDWCs in surface water and
groundwater, respectively. The acute concentrations in surface water are 0.03 - g/L. for metam sodium
and 73.22 - g/L for MITC. The cancer chronic concentrations are 2.99 - g/L for MITC and negligible
(#0.001 : g/L) for metam sodium using the Florida tomato scenario. These val ues represent the mean
vaue over a30-year period. Severd other scenarios (onion, strawberry, and turf) were also
investigated but gave consstently lower EDWCs . The SCIGROW generated EDWCs for tomato is
0.13: g/L for metam sodium and 0.72 - g/L for MITC, which are recommended for use for both acute
and chronic exposures.



Il. Introduction

Metam sodium (also known as Vapam®), Metham Sodium, and SMDC) is awidely used
fumigant on agriculturd and non-agriculturd Stes. It is used primarily as a preplant soil Serilant to
control nematodes, soil-borne diseases, insects and weeds. Parent metam sodium degrades rapidly to
form MITC and MITC is an active ingredient of metam sodium. Potassum N-methyldithiocarbamate
(PNMDC) isthe potassum salt analog of metam sodium. Therefore, the ecological risk assessment of
metam sodium should be gpplicable to metam potassum given the virtudly identical physca-chemica
properties and asmilar use profile. Dazomet also generates MITC and may be covered in future
reregidration review. However, the relaive uses of dazomet as soil fumigant is condgderably smdler
when compared to that of metam sodium/metam potassum. EFED believes that the environmentd fate
and ecologica risk assessment of metam sodium and metam potassium should focus on MITC.
Unfortunately, the environmenta fate and ecologicd effects data base for MITC isincomplete at this
time. However, many fate properties of MITC were obtained from the open literature to prepare this
reregidration review for metam sodium and its active ingredient MITC.

Metam sodium is aso proposed for use as an dternative pre-plant fumigant for methyl bromide.
Methyl bromide has been identified as a Sgnificant ozone depleting substance, resulting in regulatory
actions being taken by the U.S. Environmenta Protection Agency and by the United Nations
Environment Program (Montrea Protocol). Metam sodium and its degradates do not belong to the
recommended list of ozone depleting substances. Thus, metam sodium and its degradates are not a
potentiad threat to deplete the stratospheric ozone layer.

a. Pesticide Type and Mode of Action

Metam sodium (sodium-N-methyl dithiocarbamete), is a dithiocarbamate that converts reedily
to the isothiocyanate MITC (methyl isothiocyanate) upon application to soil. The rate of decomposition
depends on the type of soil, soil moisture content and temperature. MITC is the chemicd responsble
for much of the toxicity to both target and non-target organisms. For example, MITC is highly reactive
with the nucleophilic centers such asthiol groupsin vitd enzymes of nematodes, and thus appears to kil
these organisms (Cremlyn, 1991).

b. Use Characterization and application methods

The LUIS report dated April 10, 2003 list the following use groups for metam sodium:
terrestrid food, terrestrid feed, terrestrid non-food, aguatic non-food Industrid, agriculturd soils,
nonagricultural soils, greenhouse non-food, and outdoor residentid. The U.S. Geologica Survey
(USGYS) pedticide use map (Figure 1) shows regiona scae patternsin use intengty within the United
States. Metam sodium is used on awide variety of crops, with mgor usage on potatoes, peanuts, and
carrots. The USGS pesticide maps are based on state-level estimates of pesticide use rates for
individua crops, which have been compiled by the National Center for Food and Agricultural Policy
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(NCFAP) for 1995-1998, and on a 1997 Census of Agriculture for county crop acreage. The key
limitations include: (1) state use-coefficients represent an average for the entire state and consequently
do not reflect the locd variability of pesticide management practices found within many states and
counties, and (2) the county-level acreage are based on the 1997 Census of Agriculture and may not
represent al crop acreage due to Census non-disclosure rules.
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Figure 1. Estimated uses of metam sodium by crop(Source: U.S. Geologica Survey,
http://cawater.usgs.gov/pnsp/pesticide_use_maps 1997

The amount of metam sodium used in Cdifornia has steedily increased in recent years, from an
average of 5.5 million poundsin 1990 and 1991, to nearly 15 million poundsin 1998. Recent metam
sodium usages data from California suggest that carrots gppear to have the most pounds applied
overdl (an estimated 28,400,000 pounds). Pistachios have the highest percent of crop treated (45%).



There are gpproximately 35 different products containing metam sodium in concentrations
ranging from 18-42% active ingredient. The maximum gpplication rate for food crops (with rate in lbs
al/A) is 320 Ibsa/A, with one gpplication per crop cycle. (BEAD Screening Level Use Report, 5/5/03;
BEAD Labd Use Information System Report, 4/10/03).

Agricultura gpplication methods of metam sodium include soil injection, chemigation followed
by water sedling or tarping, rotary tiller, disc, power mulcher, and drenching. Post application methods
like water sedling (applying sufficient water to block upward movement of the MITC gas) or tarping
reduces the MITC diffuson to aamosphere from the metam sodium gpplied stes. Shank injection and
chemigation (through sprinker or drip irrigation) are the two most frequent options when gpplying
metam sodium.

c. Approach to Risk Assessment

Because of the rapid converson of metam sodium to MITC, the focus of thisrisk assessment is
MITC. There are avariety of data gaps concerning MITC for both the environmentd fate and
ecologicd effects portions of this review. Many fate properties of MITC have been obtained from open
literature to prepare the current assessment. No additiona environmenta fate datais required at the
present time.

Avian and mammdian exposure to MITC is expected to be mostly viainhdation of MITC off-
gased from treated fields. Peak and other residues were sdected from a Cdifornia air monitoring
Sudy. For wild mammals, these values are compared to an acute inhdation value for MITC. Avian
risk is evauated based on the mamma assessment, since avian inhdation data are not available. A
screening-level LD50/square foot andysisis dso conducted for wild mammals.

Aquatic organism exposure to MITC may occur from runoff or groundwater contribution to
water bodies. To evauate aguatic organism exposure resulting from diverse cropping systems, four
Stes were selected: tomatoes, onions, potatoes, and turf.  Risk quotients were developed for dl four
gtes. Datafrom the modeling of tomatoes (highest residues) were used for the drinking water
assessment. Aquetic exposure was evauated usng EECs generated from the TIER |1 PRZM and
EXAMS modds. TIER | GENEEC models for surface water does not have the appropriate function
to capture the disspation of MITC due the volatilization. Additiona input parameters DAIR (vapor
phase diffusion coefficient) and ENPY (enthdpy of vaporization) were activated during the PRZM-
EXAMS smulation. TIER Il modds were dso used in cdculating EDWCs. Severd crop scenarios
were used in estimating EECs and EDWCs using TIER 11 mode s to cagpture metam sodium’s use

pattern.

To evduate the potentid risk to aguatic organisms from the use of metam-sodium, risk
quotients (RQs) are caculated from theratio of estimated environmenta concentrations (EECs) to
ecotoxicity vaues (see Appendix I). EECs are based on the maximum application rate of metam-
sodium for the proposed uses. These RQs are then compared to the levels of concern (LOC)
(Appendix V) criteriaused by EFED for determining potentia risk to nontarget organisms and the
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subsequent need for possible regulatory action.

[11. Integrated Environmental Risk Characterization

Metam sodium (also known as Vapam, Metham Sodium, and SMIDC) is awidely used
fumigant on agriculturd and non-agriculturd Stes to control nematodes, soil-borne diseases, insects and
weeds. Severd key fate studies suggest that metam sodium is very unstable in soil and degrades rapidly
to MITC and other minor degradates. Repeated agpplication of metam sodium at the same Ste may
cause microbia induced fast degradation of MITC resulting in the compromise of biocidd activities of
metam sodium. MITC, the active ingredient of metam-sodium has high vapor pressure and very low
affinity for sorption on soil, which suggest thet voltilization will be the most important environmenta
route of disspation and to alesser extent on leaching and degradation. Photolytic degradation of MITC
isthe primary route of dissipation from the atmosphere.

The mgor concern with metam-sodium is the exposure of terrestrial and aguatic organisms to
the degradate MITC. Acute Leves of Concern (LOC) are substantialy exceeded for mammals, based
on apreiminary LD50/square foot risk assessment screen. A refined analysis usng mamma inhaation
data and both monitoring and modding data for air resdues of MITC does not indicate an acute risk
concern. However, ground-level monitoring data are needed to further refine thisanalyss. Inhdation
toxicity data are not available for birds and other data are not adequate to roughly estimate such
toxicity. Thus, additiona avian toxicity data are needed for a complete assessment for birds.  Thereis
a0 apotentia for exposure over a prolonged period. Birds and mammals could have territories or
home ranges in the area and be exposed substantially and/or repeatedly, due to the use of metam-
sodium on multiple fields over multiple daysin any given geographic area. Acute aquatic LOCs are
exceeded for both aguatic invertebrates and fish in all modeled scenarios except potatoes.

a. Key Fate and Transport Conclusions

Aerobic soil metabolism, photodegradation in water, and hydrolys's studies suggest that metam
sodium is very unstable and degrades rapidly to MITC and other minor degradates. The environmental
fate data and the resdua contents in soils suggest that an adverse effect on ground water or surface
water is highly unlikdly from metam sodium. However, MITC, the mgor metabolite of metam sodium
degradation in soil and water gppears to be dependent on hydrolysis and microbia ly-mediated
degradation and perdst longer than metam sodium in the environment. The disspation of MITC in
aquatic and terrestrial environments appears to be predominantly dependent on volatilization and to a
lesser extent on leaching and degradation. Photolytic degradation is the mgjor dissipation route of
MITC in amosphere. Since MITC isaso highly solublein water and has low adsorption in soil, it can
potentialy leach into ground water and transport to surface water through runoff under a flooded
condition. EFED has suggested adding a cautionary statement in the metam sodium label to avoid
metam sodium agpplication if rain is expected within 48 hours.



The aerobic soil metabolism study suggests that metam sodium degrades in soil with a hdf-life
of 23 minutes and generates 83% of its principa gaseous degradate MITC. A smilar degradation
pattern and rate were observed in the photodegradation in water (t;;, = 28 minutes). MITC was dso
the mgjor degradate formed in the photodegradation and hydrolysis studies. The hydrolysis haf-lives
were 2 daysat pH 5and 7, and 4.5 days at pH 9. The mgor degradate formed at pH 5 and 7 was
MITC (18% to 60%). At pH 9, two magjor degradates formed, with 20 % of MITC and 16% of
MCDT. The other mgor degradates identified in the hydrolyss sudy were methylamine, 1,3-
dimithylthiourea (DM TU) and 1,3 dimethylurea (DMU). Methylcarbamo (dithioperoxo) thioate
(MCDT) wasidentified in the pH 9 test solutions. The formation of methylamine was favored under
acidic conditions compared to neutrd or dkaine conditions. All degradatesidentified in the
photodegradation study were dso identified in the hydrolysis sudy except syn- and anti-N-
methylthioformamide. Supplemental data from field dissipation studies aso indicated that metam sodium
degrades rapidly to MITC and DMU in the terrestrid environment and both of the degradates were
detected only at soil depth of 0-6 inches except onetime MITC at 6-9 inches depth. Methylamine was
the main degradate of MITC identified in dl pHsin the hydrolyss study.

The acceerated decomposition rates of MITC in previousy metam sodium treated soil was
investigated. Results suggest that repested application of metam sodium induced microbia adaptation,
resulting in enhanced biotransformation of MITC. Severd studies confirmed that pesticidd efficacy of
metam sodium was compromised due to the enhanced biodegradation MITC.

Once MITC volatilizes into the amaosphere, it dissipates rapidly due to direct photolysis
(photolysisin air haf-live, 29 to 39 hours). In alaboratory experiment, several MITC degradates were
identified that include methyl isocyanate (M1C), methyl isocyanide, sulfur dioxide, hydrogen sulfide,
carbonyl sulfur, N-methylthioformamide, and methylamine resulting from direct photolyss.

Air monitoring studies dso suggest that the metam sodium application methods affect the
volatility rates of MITC and consequently dictate the ambient resdue of MITC and its metabolitesin
the ar samples. Air monitoring in Cdifornia shows the highest MITC concentration occurred during
metam sodium application through a sprinkler irrigation system followed by water-sealing, and ranged
from 78.3 to 2450 ppb at 5 meters from the field edge and from 11.7 to 1320 ppb at 150 meters from
the fidd edge. Hydrogen sulfide gas (H,S) was also detected at 3-76 ppb during application and 3-8
ppb 22 hours post application. These concentrations gradually decreased to non detect over the
course of study (72 hours). Also, measurable MIC residues were detected in air samples ranging 0.09
to 2.5 ppb in a separate sudy in California. MIC is known to be very reactive and toxic to terrestria
animas.

Although MITC isvoldtile, it isdso very soluble in water and its low adsorption in soil suggest
that leaching to ground water may be a potentia problem under flooded condition. However, under
mogt field conditions, the potentid for ground water contamination of MITC isunlikely dueto its
volailization and fast degradation characteristics in soil (agrobic soil haf-live, #10 days). Based on
available non-targeted monitoring data, no MITC was detected in the ground water samples within the
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USA. MITC can dso potentialy move to surface water through runoff under an intense rainfal and/or
continuous irrigation occurs right after metam sodium application. However, the Henry’s Law Congtant
of 1.79 x 10" atm-m*/mol for MITC suggests that it will be volatilized quickly from surface water.

b. Ecological Risk

EFED’ smgor concern with metam-sodium is the transformation to MITC which is highly
volatile and can off-gas from treated fields and potentialy expose a range of nontarget terrestria
organismsin its path. MITC aso has the potentia to reach surface water bodies.

EFED used the screening-level LD50/ft2 method as a preliminary step to assess risks of the
pesticide to mammals. This method has most frequently been gpplied to pesticide gpplication scenarios
involving granular formulations, seed treatments, and baits. The method has not been generdly applied
to Stuations involving highly volatile compounds, but remains the Agency’s most gppropriate index for
thistype of use. This L D50/ft> method is an index that does not systematically account for exposures
from each potentia route, but consders the overdl potentia for adverse effects given a bioavailable
amount of pegticide conservatively related to the mass applied per unit area at the treatment Ste. See
the uncertainty discussion in Section VII. Three mamma body weights are assessed: 159, 35g, and
1000g. The resulting risk quotients for these three sizes of mammals are 1,897, 813, and 28,
respectively (see Section VII). These far exceed the acute risk LOC of 0.5, aswell as the acute
restricted use LOC of 0.2 and the acute endangered species LOC of 0.1. Thus, this preliminary screen
indicates a potentia for concern for risk to wild mammas, and a refined andysis based specificaly on
inhaation exposure is described below.

Owing to the limitations of the the L D50/ft?> method for highly volatile compounds and the
recognized high potentia volatility of the pesticide once broken down to MITC, EFED investigated the
potentid for inhadation to be atoxicologicaly sgnificant route of exposure to birds and mammas within
the use area. While data on inhddtion toxicity are avalable for mammads (from HED), inhdation
toxicity data are not available for birds.

Available monitoring data for MITC from Cdifornia (Wofford et d., 1993) indicate that the
highest MITC concentrations occur primarily during pesticide gpplication and immediately following
watering-in referred to as soil sealing periods. Concentration during application ranged from 78.3 to
2450 ppb (0.002342 to 0.007327 mg/L) at 5 meters from the field edge and 11.7 to 1320 ppb
(0.000035 to 0.003948 mg/L) at 150 meters from the field edge. A comparison of these air
concentrations with available mammaian acute inhalation effects data (MRID 42365605) is as follows
(Table 1).

Table 1. Comparison of Measured Air Concentrations with Acute Mammalian Inhalation
Toxicity Endpoint

Air concentration (mg/L) Acute Mammal LC50  (mg/L) Ratio Exposure/Effects (RQ)

5 meters off field
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Table 1. Comparison of Measured Air Concentrations with Acute Mammalian Inhalation
Toxicity Endpoint

0.002342 0.54 0.004

0.007327 0.54 0.014

150 meter s off field

0.000035 0.54 0.00006

0.003948 0.54 0.007

Monitoring data for alimited number of gpplication Stesis not necessarily predictive of dl ste
conditions where the pesticide may be used. Also, most monitoring datais for samples collected at
least 0.5 m above the ground, often higher. This height is above the leve for many ground-dwelling
mammals and ground-feeding birds. It is reasonable to assume a gradient of concentrations at the
trestment Site, with higher concentrations of methyl bromide occurring closer to the ground. Thiswould
be especidly applicable to those timesthat atarp is not used (and animals would be more likely to be
on the soil surface of the treated field). Thus, modding has been used to attempt to estimate resdues
closer to the field and ground.

The 1SC model provides more flexibility compared to the monitoring data (i.e., results are more
eadly extrapolated) and generally alows the Agency to consder amuch broader set of circumstances
in its assessments. Nevertheess, since EFED isrelying on off-ste monitoring data, the model
caculation does not specifically produce on-field, ground surface level air resdues. Because of
uncertainties associated with both monitoring and modeling, the Agency has caculated risk estimates
based on both, for comparison.

The ISC modd estimated MITC concentrations were used in calculating the concentrations on
the edge of the field from a field gpplication of metam sodium. The highest air concentration of 0.0084
mg/L was estimated immediately adjacent to the fidd, using sprinkler irrigation and a stlandard sedl.
With an acute mamma LC50 of 0.54 mg/L, the risk quotient for this modeled concentration is 0.02
(0.0084/0.54).

The Agency has not established level of concern (LOC) thresholds expresdly for the
interpretation of RQs caculated for inhaation exposure risks. However, if the existing LOC vaues for
acute mammalian wildlife risk were used to evauated such RQs, the above andysis based on
monitoring data (highest risk quotient of 0.014) and modding (risk quotient of 0.02) would suggest that
neither the acute endangered species LOC (0.1), the acute restricted use LOC (0.2), nor the acute risk
LOC (0.5) would be exceeded. The uncertainty leve in these analyses can be reduced with submission
of ground-level monitoring deata (e.g., 3 inches) both within-field and edge-of-field, for maximum
gpplication rates and sprinkler irrigation and standard seal application methods.

The above assessment is limited to acute effects and exposure windows. Wild mammals may
have home ranges in the treatment area.and may be exposed continuoudy and/or repegtedly as the
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result of metam sodium use on multiple fidlds over multiple days in any geographic area. Given that the
rat 28-day inhadation NOAEL for MITCis20 : g/L, lower than the acute inhaation endpoint, EFED
investigated the potential for a concern for chronic exposure and effects. Wofford et a., 1993 reported
that air samples were below a detection limit of 2 ppb (0.000006 mg/L) by 72 hours after application,
suggesting that long term air concentrations would be well below the chronic inhaation NOAEL for
mammals, based on the treetment of asinglefiedld. However, multiple fields may be treated in an area
over anumber of days. Therefore, there dill exists a potentid that mammals within an area of multiple
treated fields may be exposed to toxicologicdly sgnificant MITC emissons over prolonged periods.

The above andysisis based on mammaian toxicity datafor the inhdation route. A smilar
anaysis could be performed for birds, if the necessary datawere available. However, no inhaation
toxicity datafor MITC are avallable for birds. If acute toxicity by the oral route were available for both
mammals and birds, an evauation of the relative sengtivity viathe ora route might be extrapolated to
the inhalation route to estimate an acute inhalation endpoint for birds. However, no acute ora toxicity
datafor MITC are available for birds. Therefore, EFED is limited to an assumption of equivaent
sengtivity between birds and mammals for MITC exposure through inhdation. EFED fedsthat such an
extrgpolation may not be protective, given higher respiration rates for birds versus mammals, and
physiologica differencesin the avian lung that would tend to favor higher diffusion rates across the lung
membrane when compared to mammals. Therefore, inhaation analyses that suggest a potentid for
adverse effects in mammals would also suggest potentid risks to birds via the inhaation route, but
andyses not indicating risk to wild mammals would not necessarily be true for birds dso.

Although birds are mobile and some may only have a very brief exposure flying by, others may
have territories or nests in the area and be exposed more substantialy and/or repestedly. Repest
EXposures can occur since metam-sodium may be applied to different fields in a given geogrephic area
on different days. The uncertainty level can be reduced with this screening-level andysis by submisson
of avian toxicity data, in addition to the above-cited ground-level monitoring data. HED has indicated
in their draft HIARC report that a chronic mammal inhdation study (developmenta neurotoxicity study)
with MITC isneeded. A chronic avian inhaation study will enable EFED to address chronic exposure
to birds aswell.

Based on the labeled phytotoxicity of MITC on the treated fields, it is expected that non-target
plants off-ste may aso be arisk from off-gassed MITC. Terrestrid plant guiddine toxicity data are
needed to evaluate thisrisk. LOCs for aguatic plants are not exceeded based on available data, but
additiond toxicity data are needed to complete this assessment.

EECs to determine the acute and chronic risk to aquatic organisms from MITC were estimated
using PRZM/EXAMS models with sdected scenarios (onion, turf, tomatoes, potatoes), involving
chemigation, to represent the numerous crops for which metam sodium isregistered for use. Although
the same gpplication rate of 320 Ibs of metam sodium per acre was used for dl four crop scenarios, the
MITC exposure estimated resulted in different risk potentias. Based on this exposure assessment, 1)
tomatoes (with higher estimated residues than the other three sites) exceeded the acute endangered
species, acute restricted use, and acute risk LOCs, 2) onions and turf exceeded the acute endangered
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species and acute restricted use levels of concern and 3) the potato exposure scenario did not exceed
any LOC. The LOCs exceeded for tomatoes, onions, and turf are for both fish and aquatic
invertebrates. Exposure modding indicates that MITC residues would likely exceed acute risk LOCs
following unusudly high rain events. Chronic aguatic LOCs are not exceeded for aguetic invertebrates
a any modded dte, but the

andysisis based on supplementa data. Chronic fish data on MITC are needed to evauate chronic risk
to fish from MITC.

A tank car spill incident in 1991 (not representative of agricultura gpplications) showed clearly
that metam-sodium has the ability to kill large numbers of aguatic organismsiif the chemicd getsinto
water in large quantities. Also, fish farm incidents show the potentid for off-gassed MITC (from
agricultura application of metam-sodium) to be inadvertently drawn into man-made aeration systems,
resulting in possible fish mortdity.

In addition to the pre-plant fumigation uses of metam sodium, there is a usein sanitary sewers
to control tree roots. There is reportedly (Martyn, P., 2004) a contaminant (NDMA, n-
nitrosodimethylamine) in the product for which there is a National Recommended Water Quality
Criteriaof 0.00069 : g/L (current/potential drinking water) and 3.0 = g/L (no potentid for drinking
water). OPP will continue to work with the Office of Water and other stakeholdersto investigate the
potentidl NDMA contamination of water resources.

A very recent study (Haendel, M, et. d. 2004) examines the developmenta toxicity of both
metam sodium and MITC in the zebrafish (Danio rerio). It reports “severely twisted” notochordsin
the developing fish. The LOAEL for both notochord defects and decreased hatching rate is reported to
be 26 ppb for metam sodium (where 25% of the fish had maformations) and 29 ppb for MITC. A 48
hour post fertilization (hpf) LC50 is reported to be 248 ppb and 137 ppb for MITC. The MITC
concentration at which maformations are reported is below the EFED peak aguatic EEC of 35.11 ppb
for tomatoes. While not an OPP guiddine study, this study raises serious concerns about the
developmentd toxicity of metam sodium and MITC. It adds further weight to the identified need for
fish early life-stage testing of MITC under USEPA test guiddines.

c. Endangered Species

The Agency’s Levels of Concern (LOC) for endangered and threatened fish and agquatic
invertebrates are exceeded for three of four modeled use patterns, based on MITC concentrations.
Similar risks may aso be associated with the many additiona, non-modeled use Sites. The current
andyss does not indicate arisk to endangered mammas from inhaation, based on exiging air
monitoring and modeling, but additiond ground-level monitoring deta can refine thisandysis.  Birds
may be more sengitive than mammals, but additiond toxicity data are needed for andyss. Itisdso
expected that any insects or other terrestrial invertebrates exposed to MITC would be adversdly
affected. At present, metam-sodium islabeled in some cases for dl crops. If the registrants can
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narrow the labelsto specific crops, alist of endangered/threatened species associated with these
specific crops can be provided. Although endangered species LOCs are exceeded using freshwater
invertebrate data, the oyster (marine/estuarine) is very likely to be more representative of
endangered/threstened freshwater molluscs than is the freshwater daphnid. Thisisadata gap for
MITC.

The Agency has devel oped the Endangered Species Protection Program to identify pesticides
whose use may cause adverse impacts on endangered and threatened species, and to implement
mitigation measures that address these impacts. The Endangered Species Act requires federa agencies
to ensure that their actions are not likely to jeopardize listed species or adversaly modify designated
critica habitat. To analyze the potentia of registered pesticide uses to affect any particular species,
EPA puts basic toxicity and exposure data developed for REDs into context for individud listed species
and their locations by evauating important ecologica
parameters, pesticide use information, the geographic relationship between specific pesticide uses and
species locations, and biologica requirements and behaviord aspects of the particular species. This
andysswill takeinto consderation any regulatory changes recommended in this RED that are being
implemented at thistime. A determination that thereisalikelihood of potentia impact to alisted
gpecies may result in limitations on use of the pesticide, other measures to mitigate any potential impact,
or consultations with the Fish and Wildlife Service and/or the Nationd Marine Fisheries Service as

necessay.

As part of the interim program, the Agency has devel oped County Specific Pamphlets that
articulate many of the specific measures outlined in the Biologicad Opinionsissued to date. The
Pamphlets are available for voluntary use by pesticide gpplicators on EPA’ s webdite at
www.epa.gov/espp. A fina Endangered Species Protection Program, which may be atered from the
interim program, was proposed for public comment in the Federa Register December 2, 2002.

d) Endocrine Disruption

Metam-sodium/MITC do not appear to present a specific endocrine disruption risk at present.
Nevertheess, EPA isrequired under the FFDCA, as amended by FQPA, to develop a screening
program to determine whether certain substances (including al pesticide active and other ingredients)
"may have an effect in humans that is similar to an effect produced by a naturally occurring
estrogen, or other such endocrine effects as the Administrator may designate.” Following the
recommendations of its Endocrine Disruptor Screening and Testing Advisory Committee (EDSTAC),
EPA determined that there was a scientific basis for including, as part of the program, the androgen and
thyroid hormone systems, in addition to the estrogen hormone system. EPA aso adopted EDSTAC's
recommendation that the Program include evauations of potentid effectsin wildlife. For pesticide
chemicds, EPA will use FIFRA authority, and, to the extent that effectsin wildlife may help determine
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whether a substance may have an effect in humans, FFDCA authority, to require the wildlife
evauations. Asthe science develops and resources alow, screening of additiona hormone systems
may be added to the Endocrine Disruptor Screening Program (EDSP). When the appropriate
screening and/or testing protocol s being considered under the Agency’s EDSP have been devel oped,
metam-sodium and MITC may be subjected to additiona screening and/or testing to better
characterize effects related to endocrine disruption.
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IV.ENVIRONMENTAL FATE ASSESSMENT
(A) Physicochemical Properties

Sdlected physicadl and chemica properties of technica grade active ingredient (TGAI) of metam sodium
(metam sodium dihydrate; crysdline) arelisted in Table 1. Metam sodium is able inits dry, crysdline
and concentrated agueous solution. Metam sodium is non-volatile and readily soluble (722 g/L @
20°C) in water and degrades very rapidly to MITC in soil. MITC has high vapor pressure (19 mm Hg
at 20°C) and the Henry’s Law Congtant of 1.79 x 10* atm-m?*/mol, which suggests that it will be
volatilized from metam sodium applied fields. It has a digtinct pungent horse-radish like odor. Sdlected
physica and chemical propertiesof MITC are dso listed in Table 2.

Table 2. Physico-chemical and environmental fate properties of Metam Sodium and Methyl
I sothiocyanate (MITC)

Parameters Values & Units Sour ces

Chemical Name: Sodium N-methyldithiocarbamate, M ethyldithiocar bamic acid sodium salt
Common Name: M etam Sodium, M etam, M etham, M etham Sodium

Chemical Abstract Number (CAS) 137-42-8 Product Chemistry
Molecular Formula C,H,NNaS, Product Chemistry
Molecular Weight 129.2 g Mole? MRID 459194-01
Vapor Pressure 25°C Non volétile Agrochemica Handbook
Water Solubility @ pH 7.0 and 20°C 722q Lt Agrochemical Handbook

Chemical Name: Methyl isothiocyanate
Common Name: M ethyl isothiocyanate, MITC, MIT, Methyl Mustard Oil

Chemical Abstract Number (CAS) 556-61-6 Product Chemistry
Molecular Formula C,H;NS Product Chemistry
Molecular Weight 73.12g Mole! Product Chemistry
Vapor Pressure 25°C 19 mmHg Product Chemistry
Water Solubility @ pH 7.0 and 25°C 76gL? Product Chemistry
Henry’s Law Constant 1.79 x10* (am-mmol) Estimated

(B) Fate and Transport in soil and water

Metam sodium is highly ungtable in the environment, breaking down rapidly to form MITC and other
degradates. Metam sodium and MITC are both highly soluble in water and are weakly retained by soil.
The disspation of MITC in aquatic and terrestriad environments gppears to be predominantly
dependent on volatilization and to alesser extent on leaching and degradation. The high vapor pressure
and the estimated Henry’ s Law Congtant of 1.79 x 10* atm-nm?/moal suggests that MITC will volatilize
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readily. Once it volatilized, MITC degrades rapidly into hydrogen sulfide (H,S) and other metabolitesin
the atmaosphere due to photochemical reaction. Sdlected environmenta fate properties of metam
sodium and MITC are listed in Table 3. Chemica structures of metam sodium and it’s selected
degrades are presented in Appendix I1.

Table 3. Environmental fate properties of Metam Sodium and M ethyl isothiocyanate
(MITC)

Parameters Values & Units Sour ces
Metam Sodium
Hydrolysis Half-Life (pH 5) 2.0 Days MRID 416311-01
Hydrolysis Half-Life (pH 7) 2.0 Days MRID 416311-01
Hydrolysis Half-Life (pH 9) 4.5 Days MRID 416311-01
Aerobic Soil Metabolism (t.,) 23 Minutes MRID 401985-02
Photodegradation in water(t,,) 28 Minutes MRID 415177-01
Photodegradation in soil(t,,) 63 Minutes MRID 429787-01
Octanol/Water partition coefficient (log K,,) 0.46 EPISUITE
Soil Water Partition Coefficient (K,.) 4.04L Kgt EPISUITE

Methyl isothiocyanate (MITC)

Hydrolysis Half-Life (pH 5) 3.5day MRID 00158162
Hydrolysis Half-Life (pH 7) 20.4 day MRID 00158162
Hydrolysis Half-Life (pH 9) 4.6 day MRID 00158162
Aerobic Soil Metabolism (t.,) 6.01 Days(mean value) Gerstl et at., 1977
Anaerobic aguatic metabolism(t,,) 21 day MRID 435965-01
Photodegradation in water(t.,) 51.6 Day CDPR, 2002
Photodegradation in Air(t.,) 1.21to 1.60 Days Geddes, et al., 1995
Octanol/Water partition coefficient (log K,) 0.98 Product Chemistry
Soil Water Partition Coefficient (K) 0.26 L Kg* (Mean K ) Gerstl et at., 1977

" = The EPI (Estimation Program Interface) SuiteTM is a Windows® based suite of physical/chemical property and
environmenta fate estimation models developed by the EPA’s Office of Pollution Prevention Toxics and Syracuse Research
Corporation SRC. http://www.epa.gov/opptintr/exposure/docs/updates_episuite_v3.11.htm

Degradation and Metabolism

Hydrolysis
The hydrolysis of metam sodium half-liveswere 2 daysat pH 5 and 7, and 4.5 days a pH 9 (Table 2).
In the hydrolyss study, the degradates identified in dl test solutions were MITC, methylamine, 1,3-
dimithylthiourea (DM TU) and 1,3 dimethylurea (DMU). Methylcarbamo (dithioperoxo) thioate
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(MCDT) was identified in the pH 9 test solutions. The mgjor degradate formed at pH 5 and 7 was
MITC (18% to 60% respectively). At pH 9, two mgor degradates formed, with 20 % of MITC and
16% of MCDT. The formation of methylamine was favored under acidic conditions compared to
neutra or akaline conditions. MITC hydrolyzes with haf-lives of 3.5 daysat pH 5, 20.4 daysat pH 7,
and 4.6 days a pH 9 (MRID 00158162). Methylamine was the main degrade of MITC identified in all
pHs. One other degradate, N,N-dimethylthiourea was isolated in the pH 9 only, comprised a maximum
22.1% of the recovered a 13.04 days posttreatment.

Photolysis

The photodegradation haf-life of metam sodium in agueous solution was 28 minutes (Table 2).
Except for syn- and anti-N-methylthioformamide, the degradates identified in the photodegradation
sudy were dso identified in the hydrolyss sudy. Syn- and anti- N-methylthioformamide were & a
maximum concentration of 22.3% by the end of the study interva; methylamine increased to 17.5%,
MITC increased to 16%, and MCDT increased to 14.1%. The placement of metam sodium below the
soil surface (except sorinkler irrigation), and rapid degradation of metam sodium in soil to volatile
MITC suggest that photolysis on soil would be a negligible route of degradation.

Aerobic Soil Metabolism

In an aerobic soil metabolism study (MRID 401985-02), metam sodium degrades in soil with a
haf-life of 23 minutes (Table 2). The mgority of the resdues had been volatilized: 83% of the applied
as MITC; 0.2% as other organic volatiles, and 0.9% as CO,. The mgor nonvolatile degradate was
DMU a amaximum of 0.45 ppm at 3 and 7 days. The degradation rates of MITC in soils have been
reported in number of studies (Ashley et d., 1963, Smdt and Leidtra, 1974, Gerdtl et d, 1977,
Boisteen et d., 1989). These studies generally found that MITC degradation in soil was dominated by
microbia processes and followed first-order degradation kinetics. Gerstl et a. (1977) demonstrated
that metam sodium breakdown to MITC was rapid and generdly less than 30 minutes a moisture
contents below saturation. They aso reported that MITC was found to persst longer than metam
sodium, with haf-lives ranging from 3.3 to 9.9 days depending on soil composition. Snce MITCisa
volatile compound, very little information is available on the metabolites of MITC degradation in soil.
Smet et d. (1989) investigated the accelerated decomposition rates of MITC in previoudy metam
sodium trested soil and suggested that repeated application of metam sodium induced microbia
adaptation, resulting in enhanced biotransformation of MITC. Dungan and Y ates (2003) reported that
the microorganisms responsible for enhanced degradation of MITC specificdly target the
isothiocyanate functiona group. Severa studies (Dungan and Y ates, 2003; Warton and Metthiessen,
2000; Boesten et d., 1991) attributed that pesticidd efficacy of metam sodium was compromised due
to the enhanced biodegradation.

Aerobic Biotransformation of in Water-Sediment System

Potassum N-methyldithiocarbamate (PNMDC) is the potassum st andog of metam sodium.
PMNDC provided useful supplementa information about the end point of its mgor trasfomation
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product, MITC. The aerobic biotransformation of PNMDC was studied (MRID 42710201) in pond
or river water/sediment system from Pennsylvania, USA. The cdculated hdf-life of PNMDC in agrobic
water/sediment entire system was 20 minutes. The mgjor transformation products detected in the
water/sediment system were MITC (methyl isocyanate, and DMTD (1,1-Dimethylthiuramdisulfide, a
transent product), with maximum concentrations of 74.4 and 21.5% of the gpplied amount

respectively.
Anaerobic Biotransformation in Water-Sediment System

An anaerobic biotransformation in water-sediment system was performed for dazomet and its
degradate MITC (MRID 435965-01). MITC is the common metabolite for both dazomet and metam
sodium. Radiolabelled MITC had a hdf-life of 21 daysin non-sterile, anagrobic soil-water system
under a gtatic incubation system. The disspation of MITC appears to be dependent on primarily
voldtilization and to alesser extent on degradation.

Adsor ption/Desor ption

Soil adsorption coefficient (K ,.) of metam sodium cannot be estimated from the batch
equilibrium study (MRID 152844). Due to the rapid degradation of metam sodiumto MITC, it is
unlikely that an equilibrium of metam sodium in the batch equilibrium will be reached. The K. of metam
sodium was estimated using the EPA’ s computer model PCKOCWIN v1.66 of EPISUITE. EPI'sK,
estimations are based on the Sabljic molecular connectivity method. The estimated K . of metam
sodium is 4.04 L/Kg. Metam sodium’s high water solubility (722g/L) and low K. of 4.04 ml/g suggest
its high mobility in the environment. Gerdll et d. (1977) investigated the adsorption behavior of MITC in
four soils with variable amounts of clay and organic matter contents. The results presented in Table 4
show that soils high in clay and organic matter adsorb more MITC than the soils with little and no clay
and organic matter.

Table4. Estimation of Koct

Soil Organic matter Organic Carbon Clay Kd Koc
*0) *0) *0) (mL/9) (mL/g)

Mivtachim 0.45 0.26 3 0.012 4.6
Gilat 05 29 20 0.045 15.52
Golan 4.98 2.89 68.5 0.41 14.19
Har Baroan 41 2.38 65.3 0.57 23.97
Median Vdue 14.86

*Gerstl et al., 1977

The high solubility and low soil absorption of metam sodium and MITC can result in movement
of these chemicas downward to groundwater with water infiltration under an intense rainfall or

continuous irrigation right after metam sodium gpplication. A supplemental leaching study (MRID
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470103-02) conducted for the metam sodium Data Cdll-In (DCI) demonstrated that MITC isvery
mobilein soil.

Terrestrial Field Dissipation

The two supplementd terrestrid field disspation studies (MRID 415144-02 and 417986-01)
were conducted in Leland, Missssippi and Visdia, Cdifornia, gpplying metam sodium to bare fallow
soil at arate of 100 galons of formulated materid (32.7% ai) per acre through chemigation with an
overhead sprinkler system. Results suggest that metam sodium degrades rapidly to MITC and DMU in
the terrestrid environment and both of the degradates were detected only at soil depth of 0-6 inches
except one time MITC at 6-9 inches depth. In Leland, Mississippi, the MITC concentration was 41-
51ppm at 0-6" depth immediately after post treatment and decreased to 0.2-0.11 ppm by day 4. The
maximum concentrations of DMU were 0.21-1.07 ppm observed at 4 hours to 4 days post treatment.
In Vadilia, Cdifornia, the maximum MITC concentration was 12-22 ppm a 0-6" depth immediady
after treatment and decreased to 0.07-0.16 ppm by day 7. The maximum concentrations of DMU were
0.09-0.29 ppm observed at 4 hoursto 7 days post treatment. No MITC (<0.02 ppm) and DMU
(<0.02 ppm) were detected at 7-14 days and 32-91 days respectively in post treatment soil sampling in
both sites. The calculated hdf-lives of MITC and DMU were less than 24 hours and 7 days
respectively. Severd other degradates of metam sodium identified in the laboratory studies were not
monitored in these field disspation studies. However, agrobic soil metabolism study suggests that only
4% condtitute nonvolatile metabolites.

Field Volatility

A field volatility sudy (MRID 426599-01) was conducted to determine the potentia levels of
off-gte movement of MITC during field gpplication of metam sodium. Metam sodium was gpplied to
bare ground at the maximum label rate of 100 gallons per acre (309 a.i. Ibs/A) for four hour period.
Movement of MITC was measured in four hoursintervals at 5, 25, 125, and 500 meters downwind
from the gpplication area during field gpplication and for 48 hours after the gpplication. Maximum
volatilization occurred in the period up to about eight hours after gpplication. The maximum field
volatility of MITC was measured 22g/hal8 hours day, and decreased to < 0.4 g/hal8-hours day at the
end of 48-hours monitoring period.

(C) Fate and Transport in atmosphere

MITC isthe mgor volatile transformation product of metam sodium. Once MITC isvolatilized
into the atmaosphere, it undergoes direct photolysis. Geddes et d. (1995) estimated the half-live of
MITC in amosphere ranged from 29 to 39 hours. Alvarez and Moore (1994) calculated a photolysis
half-life of 39 hours for noontime condition of mid summer at 40° N latitude. Several metabolites were
identified that included methyl isocyanate (MIC), methyl isocyanide, sulfur dioxide, hydrogen sulfide,
carbonyl sulfur, N-methylthioformamide, and methylamine (Geddes et d.,1995). They aso reported
that 7% of MITC can potentialy degrade to MIC. MIC is known to be very reactive and can be
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acutely toxic to terrestrid animas. In Cdifornia, ambient air concentrations of M1C were monitored
following aground injection of metam sodium and reported concentrations were 0.09 to 2.5 ppb (0.2-
5.8 ng/n®) in the first 72 hours (ARB, 1997).

(D) Monitoring Data (Air)

Severd ar monitoring studies have been conducted in Cdiforniato determine the
concentrations of MITC in air adjacent to the metam sodium applied Stes associated with specific
gpplication methods. Wofford et d., 1993 conducted a study in August 1993 in Kern County,
Cdiforniato measure the concentrations of MITC in air associated with a sprinkler gpplication of
metam sodium. Sixty percent of air samples had detectable MITC resdues. The highest MITC
concentration occurred primarily during the gpplication and immediatldy following the watering-in
referred as soil sealing periods. Concentration during application ranged from 78.3 to 2450 ppb at 5
meters from the field edge and 11.7 to 1320 ppb at 150 meters from the field edge. Hydrogen sulfide
gas (H,S) was aso detected at 3-76 ppb during application and 3-8 ppb 22 hours post application.
These concentrations gradually decreased to non detect over the course of the study (72 hours). No
carbon disulfide (CS,) was detected above the detection limit of 4 ppb. A separate air monitoring study
was conducted in Kern County, Cdifornia to measure the MITC and MIC resdue in air associated
with soil injected gpplication of metam sodium (ARB, 1997). Measurable MITC residues were
detected in al samples ranging from 0.21 to 84 ppb (0.24 to 250 ng/m?). MIC concentrations were
ranging from 0.09 to 2.5 ppb (0.2-5.8 ny/n?). These studies suggest that the metam sodium application
methods affect the volatility rates of MITC and consequently dictate the ambient resdue of MITC in
the air samples.

Severd studies were performed to determine the concentrations of MITC in the ambient air
samples. These air sampling are not necessarily coincided with application of metam sodium in the area.
However, these studies were carried out in high use areas of California. MITC concentration measured
in the ambient air were considerably lower than the concentrations monitored in the gpplication Ste.
Seiber et d., (1999) reported the MITC concentrations in ambient air samples from indoor (residentia)
and outdoor near Kern County, Cdifornia. This study was conducted during the Summer time of 1997
and the Winter time of 1998. Approximately 75 percent of the samplesin Summer of 1997 and 67
percent of air samples of winter 1998 collected had detectable concentrations of MITC. The reported
MITC concentrationsin the air samples collected during the Summer of 1997 ranged from “ not
detected” to 6.02 ppb for indoor air samples and “not detected” to 10.41 ppb for the outdoor air
samples. The MITC concentration for the Winter of 1998 air samples for both indoor and outdoor
were very smilar and had MITC concentrations less than 1.36 ppb. It was concluded that the
proximity to the treated fields, timing of the metam sodium gpplication, and prevailing wind directions
seemed to be contributing factors with respect to detectable MITC residue in the ambient air samples.
Another air monitoring study was conducted at five locationsin Lompoc, Cdifornia. The concentrations
of MITC and other pesticidesin ambient air samples were monitored from August 31 through
September, 13, 1998 within the Lompoc City limits adjacent to the agriculturd fields. The
concentrations of MITC ranged from “not detected” to 0.34 ppb (1.0 nyn?).

-19-



(E) Estimated MITC Concentrationsin Air

The Industriad Source Complex (1SC) air disperson modd developed by USEPA (USEPA,
1995) was used in estimating atmaospheric concentrations of MITC. The ISC has been used
successfully to smulate MITC levelsin ar following the fumigation of warehouses and agriculturd fields
located in Cdlifornia (Barry et d. 1997). A large number of air monitoring studies were conducted in
Cdiforniaand evduated for the emission of MITC from treeted fields. Based on the air monitoring data
of Cdifornia, CDPR has estimated flux rates under various MITC gpplication methods from fumigated
fidds.

The modeing approaches used by the Agency were based on 24 hours exposure intervals (i.e.,
24 hours time-weighted average of monitored air concentration of MITC). Fidd szesincludes 1-, 5,
10-, 20, and 40 acre squares to represent a cross section of the fields that might be fumigated for
agriculture use. ISC was used in estimating air concentration using field emisson ratio (ratio of the flux
rate to the gpplication rate), various sized fields, methods of MITC placement, and different
meteorologica conditions. The basic gpproachesto estimate air concentrations using 1SC model are
outlined in the Hedlth Effects Divison's Draft Standard Operating Procedures (SOPs) for
Estimating Bystander Risk from Inhalation Exposure to Soil Fumigant (USEPA,2003). 1SC
edimated downwind air concentrations using hourly meteorologica conditions that include the wind
gpeed and atmospheric Sability.

In this assessment, one set of computations was completed using 1SC modd at varying acreage
and atmaospheric conditions. The lower the wind speed and more stable the atmospheric environment,
the higher the air concentrations were observed near the treated areas. The outputs were then scaled to
gppropriate emisson ratios and gpplication rates. Assuming stable weether condition, Table 5 reflectsa
wide variety of emisson ratios and the concentrations of MITC in air, which aso represent differences
in such factors as application methods, depth of application, use and type of tarping, field sze, and ol
characterigtics. A maximum concentration of 0. 008 mg/L (8404 - g/n’) was estimated using 320 Ibs/A
gpplication rate, 40 acresfidd Sze and 0.23 emission ratio under selected Caifornia Department of
Pegticide Regulation’s (CDPR) application Permit Conditions. Permit conditions and detailed input
assumptions and model results were described in the HED’ s Draft Chapter on Non-Occupational
Risks Associated with MITC (USEPA, 2004). Appendix VI depicts the concentrations of MITC at
various distances for the different gpplication methods, sealing methods, and meteorologica conditions
for acute exposure (24 hours).
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V. WATER RESOURCE ASSESSMENT

Metam sodium and its mgor degradate MITC are readily soluble in water and have low adsorption
into sail, thus these compounds can potentialy leach into shallow ground water and lesky aquifers. A
supplementd leaching study conducted for the metam sodium demondtrated that MITC is very mobile
in soil. MITC can dso potentialy move to surface water through runoff under a possible worst-case
scenaio, that is, if anintense rainfal and/or continuos irrigation occurs right after metam sodium
application. However, the Henry’'s Law Constant of 1.79 x 10 atm-nm¥/mol for MITC suggests that it
will be volatilized from surface water. TIER | GENEEC and FIRST models for surface water do not
have the appropriate function to capture the disspation of MITC due to volatilization. Therefore,
coupled TIER I PRZM/EXAM S was used to estimate the environmenta concentrations for drinking
water and ecological risk assessment. Severa crop scenarios were used in estimating EECs and
EDWCsusing TIER Il models to cgpture metam sodium’ s use pattern. Additiond input parameters
DAIR (vapor phase diffuson coefficient) and ENPY (enthapy of vaporization) were activated during
the PRZM-EXAMS smulation.

The important output parameters for the modeling exercises are the peak, 96 hour, 21 day, 60
day, 90 day and yearly MITC levels estimated in the modd reservoir and pond. The higher EECswere
observed for al the scenarios as compared to Idaho potato scenarios. The large variation of MITC
levels estimated in surface waters can be traced to chemica loadings into either the environmenta pond
or index reservoir from the PRZM output. Since the chemica input parameters are identica in each
PRZM run, the different outputs are entirely dependent upon the different soil parameters used in the
corresponding crop scenarios during the PRZM portion of the modeling exercise, as well asthe
scenario-specific meteorologica data. A much higher percentage of pesticide was disspated in the
environment and /or leached below the root zone leve for the Idaho potato scenario as compared to
other scenarios due to a number of factors such as dope, soil type, moisture content, and the runoff
curve numbers used for the different fidlds. Thisresulted in runoff and eroson flux vectors for Horida
tomato, Cdifornia onion, and Pennsylvania turf scenarios that were congderably higher than those
estimated from the Idaho potato scenario. As a consequence, the MITC loadings into the EXAMS
model environment were much higher, resulting in the larger EECs. Also, there are few infrequent
occurrences of very high EECs that were observed in these scenarios, which can be traced to relate
with high rainfdl events.

The maximum application rate and relevant environmenta fate parameters for metam sodium and
MITC were used in the two screening moddes PRZM/EXAMS and SCIGROW for metam sodium
concentrations in surface water and groundwater, respectively. The gpplication rate of MITC was
cdculated usng the following approach .

Stoichiometry of MITC formation from Metam sodium

CsHqoN C,H;NS +  other products

2> >
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(Metam Sodium; MW = 129.2) (MITC; MW =73.12)

From the equation shown above, one mole or 129.2 mass unit of metam sodium degrades to
produce one mole or 73.12 mass units of MITC. Thus, the mass conversion ratio or molecular weight
(MW) ratio of MITC to metam sodium is 0.566. The hydrolyss sudy suggests that the maximum
converson rate of metam sodium to MITC was 83%. Therefore, the maximum application rate of
MITC would be (0.83)(0.566)(320.0) = 150.3 Ibg/Acre at 320Ibs/Acre gpplication rate for metam
sodium.

(a) Estimated Environment Concentration for Drinking Water Assessment

The Estimated Drinking Water Concentrations (EDWCs) for metam sodium and its metabolite MITC
were calculated based on a maximum gpplication rate of 320 lbs. ai./Acre. The modds,
PRZM/EXAMS and SCIGROW were used in estimating EDWCs in surface water and groundwater,
respectively. The acute concentrationsin surface water are 0.03: g/L. for metam sodium and 73.22

- g/L for MITC. The cancer chronic concentrations are 2.99 - g/L for MITC and negligible (#0.001

2 g/L) for metam sodium using the Forida tomato scenario. These values represent the mean vaue over
a 30-year period. Severa other scenarios (onion, strawberry, and turf) were also calculated. The worst
case scenario gppears to be Forida tomatoes. The SCIGROW generated EDWCs for tomato is
0.13: g/L for metam sodium and 0.72 - g/L. for MITC, which are recommended to use for both acute
and chronic exposuresers. The results are presented in Table 6. The SCIGROW generated EDWC for
groundwater did not account for the volatilization of MITC, hence, this value may be more conservative
than it would be for a non-volatile chemica. The submitted memorandum to Hedth Effects Divison
(HED) describing the model, inputs parameters and outputs for EDWC can be found in Appendix I11.

Table 6. Estimated Drinking Water Concentrations (EDWC's) in surface water and

Surface Water (ug/L)
) ) Groundwater
Chemical Acute Non-cancer chronic cancer chronic (LglL)
Florida Tomato
Metam Sodium 0.03 0 0 0.13*
MITC 73.22 0.53 2.99 0.72*

* Recommended EDWCs values for acute and chronic for groundwater

(b) Estimated Environment Concentration for Ecological Risk Assessment

Egtimated Environmenta Concentrations (EECs) were estimated using sdlected scenarios and Tier I
PRZM/EXAMS models to determine the acute and chronic risks to aguatic organisms. The maximum
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application rate (320 a.i. Ibs/A) for these crops and the relevant environmenta fate parameters for
metam sodium and MITC were used in PRZM/EXAMS screening models. The EECs to be used for
ecologica risk assessments are presented in Table 7. A complete discussion of these models and the
associated input parameters and output for each scenario is presented in Appendix 1V.

Table 7: Estimated Environmental Concentrations (EECs) in surface water for selected
Crops scenarios

Chemical Acute: Peak EEC Chronic: 21-day Chronic: 60-day Average
(Application rate, frequency) AverageEEC EEC
(ZgL) (ZgL) (gb)
California Onion
Metam Sodium (320 Ibsai/A , 1X 0 0 0
Per Season)
MITC (150.3Ibsai/A , 1X Per 10.39 241 0.86
Season)

Metam Sodium (320 Ibsai/A , 1X 0.02 0 0
Per Season)
MITC (150.3Ibsai/A , 1X Per 35.11 5.47 1.93
Season)

Idaho Potato
Metam Sodium (320 Ibsai/A , 1X 0 0 0
Per Season)
MITC (150.3 Ibsai/A , 1X Per 154 0.34 0.12
Season)

M etam Sodium (320 Ibs ai/A , 1X 0 0 0
Per Season)

MITC (150.3Ibsai/A , 1X Per 7.98 1.75 0.62
Season)

Monitoring Data (Surface water and Groundwater)

Severa water monitoring studies were conducted following the derailment of arailroad car north of
Dunsmuir, Cdiforniaon Jduly 4, 1991, when approximately 19,000 to 27,000 Kg of metam sodium
spilled into the Sacramento River. MITC concentrations in water samples collected following the spill,
reach amaximum of 5500 ppb three days after the spill at the northern mogt inlet of ShastaLake, and
decreased to 8 ppb six days later. None of the degradates of metam sodium in water samples analyzed
were detected 1 week after the spill (del Rosareo et ., 1994 and Segawa et at., 1991). Based on
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non-targeted survey data, no MITC has been detected in 14864 ground water samples collected from
45 dates over severd years for Pesticides in Ground Water Data Base (PGWDB). At present time,
MITC is not included in the National Water Quaity Assessment Program (NAWQA) of United States
Geologica Survey (www.water.wr.usgs.gov), and it isaso not included in the Nationd Pegticide
Survey.

VI. Aquatic Exposure and Risk Assessment

a. Aquatic (Acute/Chronic Hazard Summary)

The available toxicity dataare listed in Appendix |I. Some data are on metam-sodium, some
data are on metam-potassum (and considered equivalent to metam-sodium), and some dataare on
MITC, the degradate of both metam-sodium and metam-potassium (and the substance responsible for
most of the toxicity to both target and nontarget organisms).

The aquatic risk assessment will be largely based on MITC, the substance that is both expected
to reach water bodiesin larger concentrations than parent material and that is generaly considerably
more toxic than parent materid. MITC is congdered very highly toxic to aguetic invertebrates (e.g.,
Daphnia EC50 = 55 ppb) and freshwater fish (e.g., rainbow trout LC50 = 51.2 ppb). The chronic
NOAEC for Daphnia is 25 ppb.

Egtuarine/marine data are not available for MITC. Avallable data on metam-potassum indicate
that it is dightly toxic to estuarine/marine fish (shegpshead minnow LC50 =30 ppm), and moderately
toxic to both molluscs (oyster EC50 = 6.45 ppm) and crustaceans (mysid shrimp LC50 = 3.23 ppm).

Aquatic plant testing with MITC indicates that the most sendtive non-vascular speciestested is
the algae Scenedesmus subspicatus. The EC50, based on cdll densty, is0.254 ppm. The available
test on avascular test species, duckweed, indicates an MITC EC50 of 0.59 ppm, based on number of
fronds and growth.

b. Risk to Aquatic Organisms (Acute/Chronic)

Tables 8 and 9 provide acute and chronic RQ vaues for MITC exposure to freshwater and
estuarine/marine species relative to tomato, onion, potato, and turf use patterns of metam-sodium (pre-
plant fumigations of the soil), based on PRZM/EXAMS exposure modeling.

Three of the four modeled sites (tomatoes, onions, and turf) exceed Levels of Concern for both
aquatic invertebrates and fish. Specificdly, tomatoes exceeds dl three LOCs (endangered species,
restricted use, and acute risk), while onions and turf exceed the endangered species and restricted use
LOCsonly.

-24-



Table8. Acuteand chronicrisk RQ’sfor evaluating toxic risk of MITC exposur e to aquatic

invertebrates. RQ’s are based on Daphnia EC s, =55 ppb and the Daphnia NOAEC = 25 ppb. EEC
values are generated from PRZM/EXAMS.
Crop App. Organism EC., NOAEC EEC EEC Acute Chronic
Rate (Ibs (ppb) (ppb) Peak 21-Day Ave. RQ RQ
ai/A of (ppb) (ppb) (EEC/ (EEC/NOAEC)
metam- LCy)
sodium); #
Apps.
Tomato Freshwater 55 25 35.11 5.47 0.64** 0.22
(FL) *
320 (1)
Onion Freshwater 55 25 10.39 241 0.19** 0.096
(CA)
320 (1)
Potato (ID) Freshwater 55 25 154 0.34 0.028 0.014
320 (1)
Turf (PA) Freshwater 55 25 7.98 175 0.15** 0.07
320 (1)
* Exceeds acute endangered species LOC (> 0.05)
** Exceeds acute endangered species LOC and acute restricted use LOC (> 0.1)
*** Exceeds acute endangered species LOC, acute restricted use LOC, and acute risk LOC (> 0.5)
+Exceeds chronic risk LOC (> 1)
Table9. Acuteand chronicrisk RQ’sfor evaluating toxic risk of MITC exposureto fish. RQ’sare based
on rainbow trout LCsy =51.2 ppb. EEC valuesare generated from PRZM/EXAMS.
Crop App. Organism EC,, NOAEC EEC EEC Acute Chronic
Rate (Ibs (ppb) (ppb) Peak 60-Day Ave. RQ RQ
ai/A); # (ppb) (ppb) (EEC/ (EEC/NOAEC)
Apps. LCy)
Tomato Freshwater 51.2 NA 35.11 1.93 0.69** NA
(FL) *
320 (1)
Onion Freshwater 51.2 NA 10.39 0.86 0.20** NA
(CA)
320 (1)
Potato (D) Freshwater 51.2 NA 154 0.12 0.03 NA
320 (1)
Turf (PA) Freshwater 51.2 NA 7.98 0.62 0.16** NA
320 (1)

* Exceeds acute endangered species LOC (> 0.05)
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** Exceeds acute endangered species LOC and acute restricted use LOC (> 0.1)
*** Exceeds acute endangered species LOC, acute restricted use LOC, and acute risk LOC (> 0.5)
+Exceeds chronic risk LOC (> 1)

Six agudtic incidents reports involving metam-sodium are included in EFED’ s Ecologicd Incident
Information System (EI1S) database. They have certainty indices ranging from 1 (unlikely) to 4 (highly
probable).

1) 1006515-001. Thisisthe only incident report with a certainty index of 4. It involved arailroad tank
car spill in which thousands of fish (aswell as most insects and some plants) were killed in a42-mile
dretch of the Sacramento River in Cdiforniain 1991. While not representative of agricultura
goplications, thisincident shows clearly that metam-sodium has the ability to kill large numbers of
aqudtic organismsif the chemica getsinto water in large quantities.

2) 1005525-016. Thisincident report isasummary report only, but cites the death of over 1000 fish,
including trout, suckers, squawfish, and sculpin in Siskiyou and Shasta countiesin Cdiforniain 1991. It
very likely refers to the same railroad tank car pill cited above. 1t provides the additional information
of fish gpeciesinvolved.

3) 1012648-001. Thisincident report involved a phone cal in which a Horida fish farm representative
clamed that the use of metam-sodium nearby resulted in severd fish killsfrom 1994 - 2001. The EIIS
database ligs this as a certainty index 2 (Possible) incident.

4) 1008259-001. Thisincident report under 6(a)(2) (from aregistrant) cites aclam from aFloridafish
farm owner that 2700 hybrid bass were killed after metam-sodium was applied within 300 feet of the
fish tanks. The owner suspected that drift occurred (i.e., of MITC, the toxic degradate of metam-
sodium that off-gasses) and that his aeration system picked it up and re-dissolved it into the fish tanks.
Also cited in the report is a pump mafunction that apparently interrupted water and oxygen circulation.
The EIIS database ligts this as a certainty index 2 (Possible) incident.

5) 1011162-001. Thisincident report under 6(a)(2) (from aregistrant) cites aclam from aFloridafish
farm owner that gpproximately 400 striped bass were killed after metam-sodium was applied within
about 600 feet of the fish tank. Although reportedly most of the tanks receive air from acommon
source, mortality was reported in only one of 94 tanks. The EIIS database lists this as a certainty index
1 (Unlikely) incident.

6) 1008275-003. Thisincident report under 6(a)(2) (from aregistrant) cites a reported pond
contamination and afish kill following metam-sodium application. Very few details were provided,
athough it states that USFWS was notified when the incident occurred. The EIIS database lists thisas
acertainty index 2 (Possible) incident.

The tank car spill incident shows clearly that metam-sodium has the ability to kill large numbers
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of aguatic organiamsif the chemica getsinto water in large quantities. However, atank car saill
incident is not representative of agriculturd goplications. The fish farm incidents show the potentia for
off-gassed MITC to be inadvertently drawn into man-made aeration systems, resulting in possible fish
mortdity.

The exceeded LOCs indicate that under conventiona agricultura use of metam-sodium for pre-
plant fumigation, sufficient MITC could reach atypicd farm pond to cause the deeth of aguatic
invertebrates and fish, based on modding.

¢) Aquatic Plants

Exposure to nontarget aquatic plants may occur through runoff or spray drift from adjacent
treated Sites. An aguatic plant risk assessment for acute risk is usualy made for aquatic vascular plants
from the surrogate duckweed Lemna gibba. Nonvascular acute aguatic plant risk assessments are
performed using either dgae or adiatom, whichever isthe most sendtive species. An aguatic plant risk
assessment for acute- endangered speciesis usualy made for aquatic vascular plants from the surrogate
duckweed Lemna gibba. There are no nonvascular plant species on the endangered specieslis.
Runoff and drift exposure is computed from PRZM (Pesticide Root Zone Modd) and EXAMS
(Exposure Andyss Modding System). Therisk quotient is determined by dividing the pesticide's pesk
concentration in water by the plant EC5, or NOAEC vaue.

Acute risk quotients for vascular and nonvascular plants are tabulated below.
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Table 10. Acute Risk Quotientsfor aquatic vascular plants based upon the duckweed Lemna gibba EC50

(0.59 ppm) and NOAEC (0.09 ppm).

Site/ EC50 (ppb) EEC NOAEC Endangered Nontarget Plant
Rate of Application Species (ppb) (ppb) Species RQ RQ (EEC/EC50)
(No. of (EEC/NOAEC)

Applications)

Tomato Duckweed 590 35.11 90 0.390 0.060
Onion Duckweed 590 10.39 90 0.115 0.018
Potato Duckweed 590 154 o) 0.017 0.003

Turf Duckweed 590 7.98 Q0 0.089 0.014

The acute risk and acute endangered species level of concerns for aguatic vascular plants are not

exceeded.

Table11. Acute Risk Quotientsfor aquatic plants based upon the algae Scenedesmus subspicatus

EC50 (0.254 ppm) and NOAEC (0.125 ppm).

Site/ EC50 (ppb) EEC NOAEC Endangered Nontarget Plant
Rate of Application Species (ppb) (ppb) Species RQ RQ (EEC/EC50)
(No. of (EEC/NOAEC)

Applications)

Tomato Algee 254 35.11 125 0.281 0.138
Onion Algee 254 10.39 125 0.083 0.041
Potato Algee 254 154 125 0.012 0.006

Turf Algee 254 7.98 125 0.064 0.031

The acute risk and acute endangered species level of concerns for aguatic non-vascular plants are not
exceeded. However, Core studies with Anabaena flos-aquae and Selenastrum capricor nutum and
gudies with the marine diatom Skel etonema costatum and a freshwater diatom are still needed to
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evauate risk to aguatic plants.

-29-



VII  Terrestrial Exposure and Risk
a. Terrestrial Hazard Summary

The available toxicity dataare listed in Appendix . Metam-sodium is considered moderately
toxic on an acute ord basis (bobwhite quail LD50 = 211 mg/kg). On a subacute dietary badis, itis
considered up to dightly toxic, based on the lowest value available (malard = 1835.7 ppm). However,
dietary data are not used in the risk assessment, Since dietary exposure is not expected to be amgjor
route of exposure, due to the rgpid conversion of metam-sodium to MITC and the volatility and off-
gassing of MITC. Metam-sodium is consdered practically nontoxic to the honeybee on an acute
contact basis (LD50 = 36.2 ug/bee).

Mammalian toxicity deta (reviewed by HED) indicate that metam-sodium has an acute oral
LD50 of 780 mg/kg in mde rats and an acute inhdation LC50 of 2.27 mg/L inrats. MITC hasan
acute ord LD50 of 55 mg/kg in femae rats and an acute inhdation LC50 of 0.54 mg/L. The MITC
NOAEL based on a 28-day subchronic inhalation study on ratsis 5.4 mg/kg/day.

b. Risk to Avian Species

The main route of exposure of birdsislikdy to be from inhdation of MITC off-gassing from
metam-sodium trested fields. However, avian inhdation data are not available. EFED has used the
established L D50/square foot method for mammals as arough risk calculation screen (see below).
However, this screen has not been done for birds since the necessary acute ord value for birds with
MITCisdso not available. Seethe Integrated Risk Characterization for andysis of inhalation risk to
mammas and how this relates to potentid risk to birds.

c. Risk to Mammals

EFED has used the established L D50/square foot risk assessment method for mammalsas a
risk caculation screen. This method is considered to cover dl routes of exposure, dthough it usesan
acute ord toxicity value. Itistypicaly used for granular and smilar products, but it is considered
acceptable for use as ascreen for MITC. Uncertainties of the method, in generd, include 1) non-ora
routes of exposure may be either more or less hazardous than the ord route, and 2) an organism would
not typicaly take up al the toxicant from any given square foot, and the amount of toxicant in this unit of
areamay be more or less than that which an organism receives overal asadose. For evaluating
exposure to a highly volatile chemica gpplied below ground, there is added uncertainty snce dl the
chemicd gpplied isnot available at the surface a any onetime, for example. It'svaue for the present
asessment is as a preliminary screen to confirm whether arefined route-specific (e.g., inhaation)
anadysisis appropriate.

Using the 150.3 Ib of MITC equivalent/A used in calculating aguatic EECs (see previous Water
Resource Assessment), there would be 1564.9 mg MITC/square foot (given 43,560 square feet/A and
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453,590 mg/lb). This exposure amount is divided by the product of acute ord LD50 for mammals (55
mg/kg) and body weight of mammad (in kg) to caculate risk quotients. Three mammal body weights are
asessed: 159, 359, and 1000 g. The resulting risk quotients for these three Sizes of mammals are
1,897, 813, and 28, respectively. These far exceed the acute risk LOC of 0.5, aswell asthe acute
restricted use LOC of 0.2 and the acute endangered species LOC of 0.1. Thus, this preliminary screen
indicates a potentid for concern for risk to wild mammals.

Aswith birds, the main route of wild mamma exposureislikely to be from inhdation of MITC
off-gassing from metam-sodium treated fidlds. Mammadian inhddtion toxicity data are availadle.
However, EFED does not currently have established L OCs based on inhal ation exposure.
Nevertheless, an inhaation risk concern for wild mammals has been identified. See the Integrated Risk
Characterization for the more refined assessment of risk based on inhdation exposure.

d. Risk to Non-target | nsects

EFED does not do risk assessments on insects. However, it appears that metam-sodium has a
very low potentid for acute risk to adult honeybees. Since metam-sodium is gpplied to bare fieds,
there would be no flowering crop to attract bees. Further, based on available data, metam-sodium is
consdered practicaly nontoxic to honey bees on an acute dermd basis. Any non-target insect in the
treated soil would likely be a ahigh risk of mortdity from the degradate MITC.

e. Risk to Plants

Nontarget plants off-gte have the potentia to be exposed when the degradate MITC off-
gasses from treated fields. Terrestrid plant toxicity data have not been submitted.

Three plant incidents are included in the EII S database:

1) 1011510-001. Thisincident report under 6(8)(2) (from aregistrant) cites an incident in which 30
acres of pine seedlings in Texas were aleged to be damaged by drift (presumably of MITC) from a
metam-sodium application in which no water sed was used. It is categorized in the ElIS database as
category 3 (Probable) incident.

2) 1011838-056. Thisincident report under 6(a)(2) (from aregistrant) cites an incident in which 80
acres of peanuts were damaged in North Carolina Metam-sodium was gpparently one of five
pesticides applied and is listed in the ElI S database as a possible contributor.

3) 1012457-005. Thisincident report under 6(2)(2) (from aregistrant) cites an incident in which 120
acres of peanuts were damaged in North Carolina. Metam-sodium was apparently one of two
pesticides applied and is listed in the ElI S database as a possible contributor.

The pine seedling incident above indicates the potentid for MITC off-gassng to pose arisk to
nearby terrestrid plants. Terrestrid plant toxicity datais needed to conduct arisk assessment on
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terrestrid plants.
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APPENDIX |I: Ecological Hazard Data
Overview

The toxicity testing required does not test dl species of birds, fish, mammals, invertebrates, and
plants. Only two surrogate species for birds (bobwhite quail and mallard) are used to represent dl bird
gpecies (over 1000 in the US, including subspecies), three species of freshwater fish (rainbow trout,
bluegill sunfish and fathead minnow) are used to represent al freshwater fish species (over 900 in the
US), and one estuarine/marine fish species (shegpshead minnow) is used to represent dl
estuarine/marine fish (over 300 in the US). The surrogate species for terredtrid invertebrates is the
honey bee, for freshwater invertebrates the surrogate speciesis usudly the waterflea (Daphnia magna)
and for estuarine/marine invertebrates the surrogate species are mysid shrimp and eastern oyster.
These four species are used to represent all invertebrate species (over 10,000 in the US). For plants,
there are ten surrogate species used for dl terrestrid plants and five surrogate species used for dl
aguatic plants. There are over 20,000 plant species in the US which includes flowering plants, conifers,
ferns, mosses, liverworts, hornworts and lichens with over 27,000 species of agae worldwide.

The surrogate species testing scheme used in this assessment assumes that achemica’s
mechanism of action and toxicity found for avian speciesis Smilar to that in dl reptiles (over 300
goeciesin the US). The same assumption applies to amphibians (over 200 speciesin the US) and fish;
the tadpole stage of amphibiansis assumed to have the same sengitivity asafish. Therefore, the results
from toxicity tests on surrogate species are considered gpplicable to other member species within their
class and are extrapolated to reptiles and amphibians. The US species numbers noted in this section
were taken from the Natureserve website ( www.natureserve.org NatureServe: An online encyclopedia
of life [web gpplication].2000) and the worldwide species number from Ecologica Planning and
Toxicology, Inc.1996.

In the following sections, the shaded vaues in the tables are the ones used in the current risk
assessment.

a. Toxicity to Terredtrial Animals
i. Birds, Acute and Subacute

An acute ord toxicity sudy using the technical grade of the active ingredient (TGAI) isrequired to
establish the toxicity of metam-sodium to birds. The avian ord LDg, is an acute, single-dose |aboratory
study designed to estimate the quantity of toxicant required to cause 50% mortdity in atest population
of birds. The preferred test speciesis either the malard, awaterfowl, or bobwhite quail, an upland
gamebird. The TGAI isadministered by ord intubation to adult birds, and the results are expressed as
LDs, milligrams (mg) active ingredient (a.i.) per kilogram (kg) of body weight. Toxicity category
descriptions are the following:
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If the LD g, isless than 10 mg a.i./kg, then the test substance is very highly toxic.

If the LD 5, is 10-to-50 mg a.i./kg, then the test substance is highly toxic.

If the LD 5, is 51-t0-500 mg a.i./kg, then the test substance is moderately toxic.

If the LD 5, is 501-t0-2,000 mg a.i./kg, then the test substance is dightly toxic.

If the LD, is greater than 2,000 mg a.i./kg, then the test substance is practically nontoxic.

Table1: Avian Acute Oral Toxicity - Technical

Species % ai L Dgy Toxicity MRID/Accession Study
(mg a.i./kg) Category (AC) No. Classificatio
Author/Y ear nt
Mallard Duck 42.2 211 moderately toxic 41476402/Munk/1985 Core
(Anas platyrhynchos)

1 Core means study satisfies guideline. Supplemental means study is scientifically sound, but does not satisfy guideline.

The guiddine (71-14) is satisfied for metam-sodium (MRIDs 41476402). However, acute oral testing
on MITC is needed for risk assessment.

Two dietary studies using the TGAI are usudly required to establish the toxicity of pesticides to birds.
These avian digtary LCs, tedts, using the mallard and bobwhite quail, are acute, eight-day dietary
laboratory studies designed to estimate the quantities of toxicant in the feed required to cause 50%
mortality in the two respective test populations of birds. The TGAI is administered by mixture to
juvenile birds diets for five days followed by three days of "clean” diet, and the results are expressed as
LCy, parts per million (ppm) active ingredient (a.i.) inthe diet. Toxicity category descriptions are the
following:

If the LCy, isless than 50 ppma.i., then the test substance is very highly toxic.

If the LCq, is 50-t0-500 ppm a.i., then the test substance is highly toxic.

If the LCq, is 501-t0-1,000 ppma.i., then the test substance is moderately toxic.
If the LCq, is 1001-to-5,000 ppm a.i., then the test substance is slightly toxic.

If the LCq, is greater than 5,000 ppm a.i., then the test substance is practically nontoxic.

Results of these tests are tabulated below.
Table2: Avian Subacute Dietary Toxicity - Technical
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Species % L C50(pp Toxicity MRID/Accession (AC) Study
ai m) Category No. Author/Y ear Classificati
ont
Mallard Duck (Anas platyrhynchos) 42.2 1835.7 slightly toxic 41476403/Munk/1986 Suppl.
Mallard Duck (Anas platyrhynchos) 43 > 5000 practically 42914001/Pederson & Core
non-toxic Slatycki/1993

Mallard Duck (Anas platyrhynchos) Tec > 5000 practically 00022923/USFWS/1975 Core
h non-toxic

Northern Bobwhite Quail (Colinus 43 > 5000 practically 42914002/Pederson & Core

virginianus) non-toxic Solatycki/1993

Northern Bobwhite Quail (Colinus 42.2 > 2110 slightly toxic 41476401/Munk/1986 Suppl.

virginianus) or less

Northern Bobwhite Quail (Colinus Tec > 5000 practically 00022923/USFWS/1975 Core

virginianus) h non-toxic

1 Core (study satisfies guideling). Supplemental (study is scientifically sound, but does not satisfy guideline)

The guiddline (71-2a,b) is satisfied. However, dietary exposure is not the expected route of avian
exposure and the above data are not used in the current risk assessment. Inhalation toxicity data on
MITC are needed to improve the certainty of the current risk assessment based on MITC inhaation.

ii. Birds, Chronic

Chronic/sub-chronic inhalation testing with MITC is needed to assess risk to birds because of the
potentia for repeated or continuous expasure resulting from multiple fidds being trested on differing
days within a given geographic area.

iii. Mammalian Toxicity Data (from HED)

ACUTE TOXICITY

1. Metam Sodium

Acute Toxicity of Metam Sodium (P. C. Code 039003)

Guideline No.

Study Type

MRIDs #

Results

Toxicity
Category

81-1

Acute Ora-Rat

41277002

LDy, = 780 mg/kg (male rats)
845 mg/kg (female rats)
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81-2 Acute Dermal-Rat 41277003 LD, = >2020 mg/kg 11
81-3 Acute |nhalation-Rat 41277004 LC., =227 mg/L 11
No corneal/irisinvolvement;
81-4 Primary Eye Irritation 41277005 all irritation was absent by 7 11
days
815 Pri mz_ary Skin Irritation- 41277006 non-i rrltat.l ng to the skin of Y
Rabbit male rabbits
81-6 Dermal Sensitization 41277007 Negative in guinea pigs
The LOAEL of 22 mg/kg is
based on reduced ambulatory
- 42977801 and total motor activity
81-8 Acute Neurotoxicity-Rat and observed in male & femae
42977802 rats. The NOAEL < 22 mg/kg
and was not achieved in this

2. MITC
Acute Toxicity of Methyl Isothiocyanate (PC Code 068103 )
Guideline
| I o N | Sudv Tvoe MRID#O) Reaulis Loxicitv Catedory
— 0
81-1 Acute Oral-Rat 162331 LD, =82 mojkg % I
55 mg/kg &
LDy, = 136-436 mg/kg %
81-2 Acute Dermal-Rat 16233042442501 181 mglkg & |
81-3 Acute |nhalation-Rat 16232742365605 LC.,= 0.54 mg/L 1
. o corrosion of the corneaand
81-4 Primary Eye Irritation 162328 I |
conjuctivae
815 Primary Skin Irritation 162329 all animals diied within one |
hour
81-6 Dermal Sensitization Not available

SUMMARY OF TOXICOLOGY ENDPOINT SELECTION

1. M etam Sodium/M etam Potassum

Summary of Toxicology Endpoint Sdection for
Metam Sodium (PC Code 39003) and Metam Potassium (PC Code 39002)
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Exposure Dose Used in Risk Special FQPA Study and Toxicologial Effects
Scenario Assessment SF°and Level of
Concern for Risk
Assessment
Acute Dietary Acute dietary endpoints were not selected since the use-pattern does not indicate potential for

general population
including infants and
children

dietary exposure.

Chronic Dietary

Chronic dietary endpoints were not selected.since the use-pattern does not indicate potential

al populations for dietary exposure.
Incidental Oral Short- and intermediate term incidental oral endpoints were not selected since the use-pattern
does not indicate potential for this exposure scenario.
Short- and
Intermediate-Term
(1- 30 Days,
1-6 Months)
Residential Only
Dermal Maternal NOAEL?®= Residential LOC Developmental toxicity in rat (MRID 41577101)
Short-Term 4.22 mg/kg/day for LOAELY = 16.88 mg/kg/day based on reduced
(1- 30days) MOE® = N/A body weight gain and decreased food efficiency
Dermal absorption in maternal rats
Residential and factor = 2.5% Occupational =
Occupational LOCY for MOE =
100
Dermal Ora NOAEL?=0.1 Residential LOC Chronic toxicity in dog (MRID 43275801)
Intermediate-Term mg/kg/day for LOAEL =1 mg/kg/day based on based on
(1- 6 Months) MOE = N/A increased ALT and microscopic changesin the

Dermal absorption

liver in femades.

Residential and factor = 2.5% Occupational =
Occupational LOC for MOE =
100
Dermal Ora NOAEL?=0.1 Residential LOC Chronic toxicity in dog (MRID 43275801)
Long-Term mg/kg/day for LOAEL =1 mg/kg/day based on based on

(> 6 Months)

Residential and
Occupational

Dermal absorption
factor = 2.5%

MOE = N/A

Occupational =
LOC for MOE =
100

increased ALT and microscopic changesin the
liver in females.
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Exposure Dose Used in Risk Special FQPA Study and Toxicologial Effects
Scenario Assessment SF°and Level of
Concern for Risk
Assessment
Inhalation Inhalation NOAEL= Residential LOC 90-day inhalation study (M RID 00162041)
Short-, Intermediate, 6.5 mg/m®(1.11 for LOAEL =45 mg/m? (7.71 mg/kg/day) in females
and Long-Term mg/kg/day) MOE = N/A based on histopathological changesin the nasal

(1-30days, 1-6 passages (ie, mucigenic hyperplasia) and
Months, and > 6 Occupational = changesin clinical chemistry.
Months) LOC for MOE =
100
Residential and
Occupational
Cancer Classification: Probable human carcinogen (B2)

Q1* =1.98x10! in human equivalents converted from animals

a Since an oral NOAEL was selected, adermal absorption factor of 2.5% should be used in route-to-route

extrapolation.; b Margin of Exposure (MOE) = 100 [10x for interspecies extrapolation and 10x for intraspecies
variationsand 1x specia hazard-based FQPA safety factor.]; ¢ FQPA SF = Special FQPA safety factor is not
applicable. d LOC = level of concern; e NOAEL = no observed adverse effect level; f NA = Not Applicable; g
LOAEL = lowest observed adverse effect level.
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2. MITC

Summary of Toxicology Endpoint Sdlection for Methy! isothiocyanate (PC Code 068103)

Exposure Dose Used in Risk Special FQPA SP° Study and Toxicologial Effects
Scenario Assessment and Level of Concern
for Risk Assessment
Acute Dietary Dietary exposure is not expected for MITC
general population

including infants and
children

Chronic Dietary
(All populations)

Dietary exposureis not expected for MITC

Incidental Oral Incidental oral exposure is not expected for MITC
Short-Term

(1- 30 Days)

Incidental Oral Incidental oral exposure is not expected for MITC

Intermediate-Term
(1- 6 Months)

Dermal
Short-Term

(1- 30days),
Intermediate-Term
(1- 6 Months)

No dermal hazard viatypical dermal contact with MITC is expected. Unprotected skin could
exposed to MITC vapor; however this exposure can not, at thistime, be quantified.

Long-Term

(> 6 Months)

Inhalation Inhalation NOAEL= Residential LOC Subchronic inhalation toxicity- rat with
Short-Term 5.4 mg/kg/day for MOE = 1000" MITC (MRID 45314802)

(1- 30days) LOAEL =27 mg/kg/day based on based on

Intermediate-Term
(1- 6 Months)
Long-Term

(>6 Months)

Occupational LOC
for MOE = 1009

persistent clinical signs, body weight
changes, and gross and histopathol ogical
lesions

Cancer

Classification: Probable human carcinogen (B2)
Q1* =3.54 x10" in human equivalents converted from animals

aMargin of Exposure (MOE) or Uncertainty Factors (UF) = 1000 [10x for interspecies extrapolation, 10x for
intraspecies variations, 10x NOAEL to LOAEL factor and 1x specia hazard-based FQPA safety factor.]; b FQPA SF =
Special FQPA safety factor is not applicable, ¢ LOC = level of concern; d NOAEL = no observed adverse effect

level; e N/A = Not Applicable; f LOAEL = lowest observed adverse effect level; g Margin of Exposure (MOE) or
Uncertainty Factors (UF) = 100 [10x for interspecies extrapolation, 10x for intraspecies variations.]; h Margin of
Exposure (MOE) or Uncertainty Factors (UF) = 1000 [10x for interspecies extrapolation, 10x for intraspecies
variations, 10x database uncertainty factor and 1x special hazard-based FQPA safety factor.].
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b. Toxicity to Freshwater Aquatic Animals
i. Freshwater Fish, Acute

Two freshwater fish toxicity sudies using the TGAI are required to establish the toxicity of metam-
sodium to fish. It has been determined that data on metam-potassum satisfy the data requirement for
metam-sodium (10/2/93 EFED Memorandum). The preferred test species are rainbow trout (a
coldwater fish) and bluegill sunfish (awarmwater fish). Results of these tests are tabulated below. The
toxicity category descriptions for freshwater and estuarine/marine fish and aquatic invertebrates, are
defined below in parts per million (ppm).

If the LCsj islessthan 0.1 ppm a.i., then the test substance is very highly toxic.

If the LCs; is0.1-to-1.0 ppm a.i., then the test substance is highly toxic.

If the LCs, is greater than 1 and up through 10 ppm a.i., then the test substance is moderately
toxic.

If the LCs, is greater than 10 and up through 100 ppm a.i., then the test substance is dightly
toxic.

If the LCs, is greater than 100 ppma.i., then the test substance is practically nontoxic.

Table 3: Freshwater Fish Acute Toxicity - Metam-potassium Technical

Specied % ai LCs Toxicity MRID/Accession (ACC) Study

Flow-through or Static (ppm) / Category No. Author/Y ear Classificati
(C.lI.) on

Bluegill Sunfish 54.0 108 practically 42363201/Lintott & Core

(Lepomis macrochirus)/ nontoxic Wheat/1992

Rainbow Trout 54.0 62.2 Slightly 42363202/Carr & Core

(Oncorhynchus sp.)/ toxic Wheat/1992

The requirement for two freshwater fish acute toxicity studies has been satisfied.

Additiondly, studies have been conducted on MITC, the principa degradate of metam-sodium. Thisis
the principa chemica to which fish are likdly to be exposed, based on current modding. The studies
are summarized in the following table.

Table4: Freshwater Fish Acute Toxicity - MITC

Species/ % ai L Cq Toxicity MRID/Accession (ACC) Study

Flow-through or Static (ppm) Category No. Author/Y ear Classificati
on

Bluegill Sunfish 94.9 0.142 highly 44523412 Core

(Lepomis macrochirus)/flow- toxic (=42058001)/Schupner &

through Stachura/1991

-40-



Species/ % ai L Cg Toxicity MRID/Accession (ACC) Study

Flow-through or Static (ppm) Category No. Author/Y ear Classificati
on
Rainbow Trout 94.9 0.094 very 44523413 Core
(Oncorhynchus sp.)/flow-through highly (=42058002)/Schupner &
toxic Stachura/1991
Rainbow Trout/(Oncorhynchus 99.6 0.0512 very 45919420/Z0k/2002 Suppl.
Sp.)/stetic renewal highly

toxic

ii. Freshwater Fish, Chronic

A freshwater fish early life-stage test isrequired for MITC because this degradate is expected to be
trangported to water from the intended use Site, and one or more of the following conditions are met:
(2) the pedticide is intended for use such that its presence in water islikely to be continuous or
recurrent, (2) any aquatic acute LCs, or ECy, islessthan 1 ppm, and/or (3) the EEC in water is equa
to or greater than 0.01 of any acute LCg, or EC;, vdue. Due to the rapid degradation of metam-
sodium to MITC in the presence of water, the required test materid isMITC. The preferred test
gpeciesisrainbow trout. A non-guiddine 28-day subchronic study with rainbow trout has been
submitted. However, this study (MRID 45634002) is consdered invalid due to insufficient analytical
dataand MITC stability was not adequately assessed.

Thefish early life-stage is alaboratory test designed to estimate the quantity of toxicant required to
adversdly effect the reproduction of atest population of fish. The test should be performed using flow-
through conditions. Thetest materid is administered into water containing the test species, providing
exposure throughout a critical life-stage, and the results, generdly, are expressed as a No Observed
Adverse Effect Concentration (NOAEC) in parts per million or parts per billion of active ingredient.
The No Observed Adverse Effect Concentration represents an exposure concentration, at or below
which biologicdly sgnificant effectswill not occur to species of amilar sengtivities.

(i)  Freshwater Invertebrates, Acute
A freshwater agudtic invertebrate toxicity test using the TGAI isrequired to establish the toxicity of
metam-sodium to aquetic invertebrates. The preferred test organism is Daphnia magna, but early

ingtar amphipods, stoneflies, mayflies, or midges may also beused.  Results of thistest are tabulated
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below.

Table5: Freshwater Invertebrate Acute Toxicity - M etam-sodium (or metam-potassium*)

Species/ % ai LCs Toxicity MRID/Accession Study
Flow-through or Static (ppm) Category (ACC) No. Classification
Author/Y ear

Daphnid NR 2.36 moderately 41106203/Bias & Supplemental

(Daphnia magna)/static toxic Merz/1985

Cypridopsis vidua/static 100 0.035 very highly 40098001/USFWS/198 Supplemental
toxic 6

Daphnid 54 6.34* moderately 42680601/Ward/1993 Core

(Daphnia magna)/flow- toxic

through

1 Core (study satisfies guideline). Supplemental (study is scientifically sound, but does not satisfy guideling).

With alowest EC5, of 0.035 ppm, metam-sodium is categorized very highly toxic to freshwater aquatic
invertebrates on an acute basis. The guideline (72-2a) is satisfied.

Additiondly, studies have been conducted on MITC, the principa degradate of metam-sodium and the
focus of the present risk assessment. They are summarized in the following table.

Table6: Freshwater Invertebrate Acute Toxicity - MITC

Species/ % ai LCqs Toxicity MRID/Accession Study

Flow-through or Static (ppm) Category (ACC) No. Classification
Author/Y ear

Daphnid 95 0.055 very highly 41819302/Schupner/19 Core

(Daphnia magna)/flow- toxic 91

through

Daphnid 99.6 0.076 very highly 45919419/Dohmen/200 Supplemental

(Daphnia magna)/static toxic 2

renewal

* Core (study satisfies guideline). Supplemental (study is scientifically sound, but does not satisfy guideling).

With alowest EC5, of 0.055 ppm, MITC is categorized very highly toxic to freshwater aquatic
invertebrates on an acute basis. The guiddine (72-2a) is satisfied.

iv. Freshwater Invertebrate, Chronic

A freshwater aguatic invertebrate life-cycle test is required for MITC because this degradate is expected
to be transported to water from the intended use site, and one or more of the following conditions are met:
(1) the pesticide isintended for use such that its presence in water is likely to be continuous or recurrent,
(2) any aguatic acute LC, or ECg, islessthan 1ppm, and/or (3) the EEC in water is equal to or greater
than 0.01 of any acute LC5, or ECs, vaue. Dueto the rapid degradation of metam-sodium to MITC in
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the presence of water, the required test materid isMITC. The preferred test species is Daphnia magna.
Results of thistest are tabulated below.

Table7: Freshwater Aquatic Invertebrate Life-Cycle Toxicity- MITC

Species/Static % ai 21-day

Renewal or Flow- NOAEC/LOAE Endpoints MRID/Accession (AC) Study

through C Affected No. Classification®
(ppm) Author/Y ear

Daphnid(Daphnia NR 0.025/>0.025 Reproduction 45634001/ Jatzek/2001 Supplemental

magna/ static 0.025/0.050 Parental mortality

renewal

* Core (study satisfies guideline). Supplemental (study is scientifically sound, but does not satisfy guideline)

The guiddine (72-4b) is not fulfilled, since mean measured concentrations were not determined, the
sability of the test substance under actual use conditions was not assessed, and termind growth
messurements were not obtained.

c. Toxicity to Estuarineand Marine Animals
i. Estuarineand Marine Fish, Acute

Acute toxicity testing with estuarinegmarine fish is required for metam-sodium since the active
ingredient and or degradates are expected to reach the marine/estuarine environment due to its expected
usein coastd counties. The preferred test speciesis the shegpshead minnow. Results of thistest are
tabulated below.

Table 8: Summary of acute 96-hr toxicity testsfor Estuarine/Marine Fish (metam-potassium)

LCs -
. ; Toxicity MRID No. e
0,
Species % ai ppm Category Author lyear Classification
Sheepshead Minnow/ 54 30 slightly toxic 42436301/Sutherland Core
(Cyprinodon & Lintott/1992
variegatus)/flow-
through

Data are needed for the principal degradate MITC.

ii. Eguarineand Marine Fish, Chronic

An estuarinemarine fish early life-stage toxicity test usng MITC is reserved, pending submission
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and review of freshwater fish chronic testing.

iii. Estuarineand Marine Invertebrates, Acute

Acute toxicity testing with estuarine/marine invertebratesis required for metam-sodium because it
is expected to reach the marine/estuarine environment due to its expected use in coastdl counties. The

preferred test species are mysid shrimp and eastern oyster. Results of these tests are tabulated below.

Table 9: Estuarine/Marine Invertebrate Acute Toxicity - Metam-potassium

Species/Static or L C50/ MRID No./ Study

Flow-through % ai. EC50 (ppm) Toxicity Author/Y ear Classificatio
Category n

Eastern oyster 54 6.45 moderately 42632201/Lintott Core

(Crassostrea toxic & Ward/1993

virginica)/flow-through
(shell deposition)

Mysid
(Mysidopsis bahia)/flow- 54 3.23 moderately 42476301/ Jaurovi Core
through toxic sech &

Lintott/1992

Data are needed for the principa degradate MITC.
iv. Estuarineand Marinelnvertebrate, Chronic

An estuarine/marine invertebrate life-cycle toxicity test (Guiddine 72-4b) usng MITC isreserved,
pending submission and review of Core freshwater invertebrate chronic testing.

d. Toxicity to Plants
i. Terrestrial Plants

Terredtrid plant Tier | seedling emergence and vegetative vigor testing of a Typicd End-Use
product (TEP) is currently recommended for al pesticides having outdoor uses (EFED Policy, Keehner.
July 1999). For seedling emergence and vegetative vigor testing, the following plant species and groups
should be tested: (1) six species of at least four dicotyledonous families, one species of which is soybean
(Glycine max) and the second isaroot crop, and (2) four species of at least two monocotyledonous
families, one of which iscorn (Zea mays). Tier | tests measure the response of plants, relative to a
control, at atest leve that is equal to the highest use rate expressed as pounds active ingredeint per acre
(Ibsal/A). Tier Il sudiesare required if the Tier | Sudiesindicate any of the test species, when exposed
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to the test materid, displayed a $25% inhibition or over-enhancement of various growth parameters as
compared to the control. This guiddine has not been satisfied.

ii. Aquatic Plants

Aquatic plant testing is recommended for al pesticides having outdoor uses (EFED Policy,
Keehner. July 1999). The tests are performed on species from a cross-section of the aguatic plant
population. The preferred test pecies are duckweed (Lemna gibba), marine diatom (Skel etonema
costatum), blue-green agae (Anabaena flos-agquae), freshwater green dga (Selenastrum
capricornutum), and a freshwater diatom. Tier | aguatic plant testing is a maximum dose test designed to
quickly evauate the toxic effects to the test species in terms of growth and reproduction and to determine
the need for additiond aquatic plant testing. Tier Il aquatic plant testing is a multiple dose test of the plants
species that showed a phytotoxic effect to the pesticide being tested at the Tier | level. Tier |l testing is
designed to determine the detrimental effect levels of the chemica on the aquatic plants which showed a
greater than 50% detrimenta effect in Tier | testing.

For metam-sodium, four studies on the degradate MITC have been submitted. They are
summarized in the following teble.

Table10: Aquatic Plant Toxicity (Tier II) - MITC

EC./NOAEC
Speciesduratio .\ (ppm) MRID No. Classification
n (nominal or Author /year
measur ed)
Vascular Plants
0.59/0.09 # fronds
DUE ez 996 and growth 45019421/ Junker/2002 Core
(Lemna gibba) (mess)
Nonvascular
Plants

Blue-green dgee
(Anabaena flos- 99.6
aqua)

1.5/5.0 cell density

45919422/K ubitza/2002 Supplemental
(meas.)

Green algee

(Pseudokirchne

riella 99 0.28/0.207biomass 1091941 6/K ubitza/1998 Supplemental
subcapitata = (meas.)

Selenastrum

capricornutum)
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Algee

Scenedesmus 95.7 0.254 cell density

Slbspicalls (oming) 44588903/van Dijk/1990 Supplemental

The guiddineis satidfied for Lemna. Core studies are needed for the remaining four species.
e. Toxicity to Non-target I nsects
An acute contact study with the honey bee (141-1) is required, since the proposed uses are outdoors.

Data are summarized in the following table.

Table 11: Toxicity of metam-sodium to Non-target | nsects

Species/ Results/Endpoints Include MRID/ No. Study Classification
Study Duration % a Aduthor/Y ear
Honey bee Tech 00018842/Atkins, et.
. al./1969
Acute contact LD50 = 36.26 ug/bee (practically non-toxic) Core

The above data indicate that metam-sodium is practicaly non-toxic to adult bees. The requirement for an
acute contact LD50 is satisfied.
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APPENDIX 11

Structure of Metam Sodium and its Selected Degradates

S
5
CH;)NH)C)S°Na"
M etam Sodium

CH3;)NH4C4S
MITC
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5
CH5;)NH) C)NH) CH;
1,3-Dimethylurea (DM U)
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5
CH5;)NH) C)NH) CH;
1,3-Dimethylurea (DM TU)

CH3)NH,
methylamine

CH;NHCH=S
N-methylthioformamide
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CH;)NH)C)SS’Na"
Methyl Carbamothioate (MCDT)
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APPENDIX 111

DRINKING WATER MEMORANDUM
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- n d‘;_ JNITED STATESENVIRONMENTAL PROTECTION AGENCY

£ & WASHINGTON, D.C. 20460
'f’:'?-iu,?{_ Ai‘“ FICE OF PREVENTION, PESTICIDES AND TOXIC SUBSTANCES
September 16, 2003
PC Code 039003
DP Barcode: D293341
MEMORANDUM

SUBJECT: Edimated Drinking Water Concentrations for Metam Sodium and its Metabolite Methyl
isothiocyanate for Application on Florida Tomato

To: Veronique LaCapra,
Chemicd Review Manger
Specid Review and Reregigration Divison (7508C)

Carol Christensen
Hedth Effects Divison (7509C)

From: Farugue Khan, Ph.D, Environmenta Scientist
Environmenta Risk Branch
Environmenta Fate and Effects Divison (7507C)

Through: Mah Shamim, Ph.D., Chief
Environmenta Risk Branch
Environmenta Fate and Effects Divison (7507C)

Thismemo presentsaTier |1 Estimated Drinking Water Concentrations (EDWCs) for metam sodium (sodium
N-methyldithiocarbamate, anactiveingredient for fumigants) anditsmetabolitemethyl isothiocyanate(MITC),
based on a maximum agpplication rate of 320 Ibs. ai./Acre. The models, PRZM/EXAMS and SCIGROW
were used in estimating EDWCs in surface water and groundwaeter, respectively. The acute concentrations
in surface water are 0.03-g/L for metam sodium and 73.22 -g/L for MITC. The cancer chronic
concentrations are 2.99 - g/L for MITC and negligible (#0.001 : g/L) for metam sodium using the Florida
tomato scenario. These vaues represent the mean value over a 30-year period. Several other scenarios
(onion, strawberry, and turf) were also investigated but gave consstently lower EDWCs(resultsnot reported
here). The SCIGROW generated EDWCsfortomato0.13: g/l formetamsodiumand 0.72 - g/L for MITC,
which are recommended to use for both acute and chronic exposures. The results are presented in Table 1.

-50-



Table 1. Estimated Drinking Water Concentrations (EDWC's) in surface water and Groundwater

Surface Water (ug/L)
) ) Groundwater
e Acute Non-cancer chronic cancer chronic (LglL)
Florida Tomato
Metam Sodium 0.03 0 0 0.13*
MITC 73.22 0.53 2.99 0.72*

* Recommended EDWCs values for acute and chronic for groundwater

1.0 ESTIMATION OF SURFACE WATER AND GROUNDWATER EXPOSURE
CONCENTRATIONS

The maximum applicationratesand relevant environmenta fate parameters for metam sodiumand MITC were
used in the two screening models PRZM/EXAMS and SCIGROW for EDWCs in surface water and
groundwater, repectively. | nabsenceof environmentd fatedataof MI TC, EFED used selected environmentd
fate data from open literature to estimate EDWCs. Since MITC is a volatile compound, additiona input
parameterslikeDAIR (vapor phasediffusoncoefficient) and ENPY (entha py of vaporization) were activated
during the PRZM-EXAMS smulaion. The outputs of the two screening models represent estimates of the
concentrations that might be found in surface water and groundwater due to the use of metam sodium on
Florida tomato.

2.0 Background Information on PRZM/EXAM S

The linked PRZM (3.12) and EXAMS (2.98.5) modes (PRZM/EXAMS) are typically used by EFED in
edimating pesticides concentrations in surface waters. PRZM is employed to evauate runoff loading to a
receiving surface water body. As soon as the pesticide residues reaches the surface water, EXAMS uses
dgorithms to the pesticides concentrations by taking into account different disspation mechanism in the
aqueous and sediment phases.

PRZM (3.12)is a one-dimensond finite-difference modding system that was origindly developed to modd
nitrogen soil kinetic processes and groundwater environment. It was later enhanced to expand its capability
to predict pesticides transport and transformation down through the crop zone and saturated zone. The
expanded cgpabilities cover additiona phenomena such as soil temperature sSmulation, microbia
transformation, vepor phase transport in soils, volatilization, irrigation smulation, and a method of
characterigtics (M OC) dgorithmto diminatenumerica dispersion. The model can aso smulatethe fate of two
parent and two daughter products and often used in eva uating leaching and runoff.
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EXAMS (2.98.5) isa modd that has a set of process modules that link fundamenta chemica propertiesto
limnologica processes that control the kinetics and transport of chemicds in aguetic systems. It provides
facilitiesfor steady sate or long-term evauation of chronic chemicd discharges, initid-value gpproaches for
gudying short-term contaminant releases, and full kinetic smulations that alow for monthly variationinmean
climaologica factors, and changes in contaminant loadings on daily time scaes. It is fairly and relatively
complexmode that requiresmore input variabl es, ranging from hydro-geol ogical and weather datato pesticide
physcochemicd properties, mobility coefficients, and degradation rate constantsin the agueous and sediment
phases.

3.0 Background Information on SCI-GROW

SCIGROW is aregression-based modd that provides a groundwater screening exposure vaue to be used
in determining the potentia risk to human health from drinking water contaminated with the pesticide. Since
the SCI-GROW concentrations are likely to be gpproached in only very smal percentage of drinking water
sources (i.e. highly vulnerable aquifers), it is not appropriate to use SCI- GROW for national or regiona
exposure estimates.

SCIGROW egtimates likdy groundwater concentrations if the pesticideis used at the maximumalowablerate
in areas where groundwater is exceptiondly vulnerable to contamination. In most cases, alarge mgority of
the use areawill have groundwater thet is less vulnerable to contamination than the areas used to derive the
SCIGROW estimate.

4.0 Modding: Inputsand Results

Tables 2and 3 summarize the metam sodium input val ues used inthe modd runsfor PRZM (3.12), EXAMS
2.98.5) and SCIGROW, respectively. Tables 4 and 5 summarize theMITC input vaues used in the mode
runsfor PRZM (3.12), EXAMS 2.98.5) and SCIGROW, respectively. Application information is included
in Table 2 and 4. Modding results are presented in Table 1 for PRZM (3.12)/EXAMS (2.98.5) and
SCIGROW. This memo dso contains the copies of the printouts generated from the PRZM/EXAMS,
SCIGROW, and EPISUITE runs.

Table2. PRZM/EXAM Input Parametersfor Metam Sodium

Parameters Values & Units Sour ces

Molecular Weight 129.2 g Mole™ Product Chemistry
Vapor Pressure 25°C Non volatile Agrochemical Handbook
Water Solubility @ pH 7.0 and 25°C 7229 Lt Agrochemical Handbook
Hydrolysis Half-Life (pH 5) 2.0 Days MRID 41631101
Hydrolysis Half-Life (pH 7) 2.0 Days MRID 41631101
Hydrolysis Half-Life (pH 9) 9.0 Days MRID 41631101
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Table2. PRZM/EXAM Input Parametersfor Metam Sodium

Parameters Values & Units Sour ces
Aerobic Soil Metabolism t.,, 0.06 Days” MRID 40198502
Aerobic Aquatic metabolism: for entire 012" EFED Guideline
sediment/water system

Aqgueous Photolysis 0.02 Day MRID 41517701
Soil Water Partition Coefficient 4.038L Kgt EPISUITE***
Pesticide is Wetted-In No Product L abel

Crop Management-Tomato

Pesticide Frequency & application rates (Ib a.i./A) 320 Registrant Provided
First Application Date 37725 USDA Crop Profile
Application interval None Registrant Provided
Application Method Ground Injection Registrant Provided
Spray Efficiency 100% EFED
Spray Drift (Index Res. Scenario) None EFED

* = Due to one reported half-life, input half-life was multiplied by 3 according to Guidance for selecting input parameters in
modeling for environmental fate and transport of pesticides. Version I1. December 4, 2001.

**= |n absence of aerobic aquatic metabolism half-life, the reported half-lives of aerobic soil metabolism multiplied by 2
according to Guidance for selecting input parameters in modeling for environmental fate and transport of pesticides. Version Il.
December 4, 2001.

*** = The EPI (Estimation Program Interface) SuiteTM is a Windows® based suite of physical/chemical property and
environmental fate estimation models developed by the EPA’s Office of Pollution Prevention Toxics and Syracuse Research
Corporation SRC. http://www.epa.gov/opptintr/exposure/docs/updates_episuite_v3.11.htm

Table 3. Environmental Fate I nput Parametersfor Metam Sodium in SCIGROW.

Parameter Values & Units Reference
Organic carbon partition coefficient (Koo 4,038 mL/g EPISUITE*
Aerobic soil metabolism half-life (days) 0.06 Days MRID 40198502

* = The EPI (Estimation Program Interface) SuiteTM is a Windows® based suite of physical/chemical property and environmental
fate estimation models developed by the EPA’s Office of Pollution Prevention Toxics and Syracuse Research Corporation SRC.
http://www.epa.gov/opptintr/exposure/docs/updates_episuite v3.11.htm
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Table4. PRZM/EXAM Input Parametersfor MITC, a metam sodium Metabolite

Parameters Values & Units Sour ces
Molecular Weight 73.12g Mole! Product Chemistry
Vapor Pressure 25°C 19 mmHg CDPR, 2002
Water Solubility @ pH 7.0 and 25°C 7600 mg Lt Product Chemistry
Vapor Phase Diffusion Coefficient (DAIR) 4300 cm? day ! (Default) Carsdl et al., 1997
Enthalpy of Vaporization 20 ke mole’? (Default) Carsd et d., 1997
Hydrolysis Half-Life (pH 7) 204 CDPR, 2002

Aerobic Soil Metabolismt,,,

Aerobic Aquatic metabolism: for entire
sediment/water system

Anaerobic aquatic metabolism
Aqueous Photolysis

Soil Water Partition Coefficient

6.01 Days(mean value)
12.02"

Stable
51.6 Day

0.26 L Kg* (Mean K )

Gerstl et at., 1977
EFED Guideline

MRID 439084-26
CDPR, 2002
Gerstl et at., 1977

Crop Manag

ement- Florida Tomato

Pesticide application frequency and rate
Application Date
Application Method

Spray Efficiency

150.3 (Ib ai./A)*
April 15
Ground

100%

Estimated
Registrant Provided
EFED Guideline
EFED Guideline

T = In absence of aerobic aguatic half-life, the reported haf-lives of aerobic soil metabolism multiplied by 2 according to

Guidance for
December 4, 2001.

selecting input parameters in modeling for environmental fate and transport of pesticides. Version I1.

* = Metam sodium application rate x [(0.83, the maximum conversion rate from the degradation of metam sodium to MITC in
the hydrolysis  study) x (0.57, the molecular weight ratio of MITC to metam Sodium]

Table5. Environmental Fate Input Parametersfor MITC in SCIGROW.

Parameter Value Reference
Organic carbon partition coefficient (Kgo) 14.86 (Median value) Table 6.
Aerobic soil metabolism half-life (days) 4.8 (Median value) Gerstl et at., 1977

Table 6. Estimation of K oc

Soil Organic matter Orgaic Carbon (%) Kd Koc
(%) (mL/g) (mL/g)

Mivtachim 0.45 0.26 0.012 4.60
Gilat 05 29 0.045 15.52
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Golan 4,98 2.89 0.41 14.19
Har Baroan 4.1 2.38 0.57 23.97

w

*Gerstl et al., 1977

PRZM/EXAM S Model Output for Metam Sodium on Florida Tomato

Chemical: MetamSodium

PRZM environment: FLtomatoC.txt
EXAMS environment: ir298.exv
Metfile: w12844.dvf

Water segment concentrations (ppb)

W

1961 0.00 0.00 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 0.00 0.00 0.00 0.00 0.00 0.00
1964 0.04 0.01 0.00 0.00 0.00 0.00
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.00 0.00 0.00 0.00 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.00 0.00 0.00 0.00 0.00 0.00
1969 0.00 0.00 0.00 0.00 0.00 0.00
1970 0.00 0.00 0.00 0.00 0.00 0.00
1971 0.00 0.00 0.00 0.00 0.00 0.00
1972 0.00 0.00 0.00 0.00 0.00 0.00
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.00 0.00 0.00 0.00 0.00 0.00
1975 0.00 0.00 0.00 0.00 0.00 0.00
1976 0.00 0.00 0.00 0.00 0.00 0.00
1977 0.00 0.00 0.00 0.00 0.00 0.00
1978 0.00 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.00 0.00 0.00 0.00 0.00 0.00
1981 0.00 0.00 0.00 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.00 0.00 0.00 0.00 0.00
1985 2.06 0.26 0.05 0.02 0.01 0.00
1986 0.00 0.00 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 13.55 1.70 0.32 0.11 0.08 0.02
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 13.55 1.70 0.32 0.11 0.08 0.02
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.06 2.06 0.26 0.05 0.02 0.01 0.00
0.10 0.04 0.01 0.00 0.00 0.00 0.00
0.13 0.00 0.00 0.00 0.00 0.00 0.00
0.16 0.00 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.00 0.00 0.00 0.00 0.00 0.00
0.26 0.00 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00 0.00
0.32 0.00 0.00 0.00 0.00 0.00 0.00
0.35 0.00 0.00 0.00 0.00 0.00 0.00
0.39 0.00 0.00 0.00 0.00 0.00 0.00
0.42 0.00 0.00 0.00 0.00 0.00 0.00
0.45 0.00 0.00 0.00 0.00 0.00 0.00
0.48 0.00 0.00 0.00 0.00 0.00 0.00
0.52 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.1 0.04 0.00 0.00 0.00 0.00 0.00

Average of yearly aver ages:0.00

Estimated Drinking Water Concentration (EDWC)

Acute EEC = (1/10 peak value)( percent crop area)
(0.04 Zg/L)(0.87) =0.03 gL

Non-cancer Chronic EEC =(1/10 yearly value)(per cent area ar ea)
0.00 zg/lL

Cancer chronic EEC = (Mean of annual value)(percent crop area)
0.00 zg/L

PRZM/EXAMS Model Output for MITC on Florida Tomato



Chemical: MITC

PRZM environment: FLtomatoC.txt
EXAMS environment: ir298.exv

M etfile: w12844.dvf

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.03 0.02 0.01 0.00 0.00 0.00
1962 0.79 0.46 0.12 0.04 0.03 0.01
1963 297 150 0.35 0.12 0.08 0.02
1964 84.34 39.73 10.48 371 248 0.61
1965 0.02 0.01 0.00 0.00 0.00 0.00
1966 0.14 0.07 0.02 0.01 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.11 0.06 0.03 0.01 0.01 0.00
1969 150 0.80 0.19 0.07 0.04 0.01
1970 0.03 0.01 0.00 0.00 0.00 0.00
1971 0.81 0.39 0.13 0.05 0.03 0.01
1972 82.58 40.54 9.99 3.52 2.35 0.58
1973 0.58 0.28 0.07 0.02 0.02 0.00
1974 0.02 0.01 0.00 0.00 0.00 0.00
1975 0.03 0.02 0.01 0.00 0.00 0.00
1976 0.30 0.19 0.06 0.02 0.02 0.00
1977 3.52 1.65 0.41 0.15 0.10 0.02
1978 3.07 1.52 0.40 0.14 0.09 0.02
1979 28.49 13.54 3.39 1.19 0.79 0.20
1980 25.71 12.90 3.07 1.08 0.72 0.18
1981 0.13 0.06 0.02 0.01 0.00 0.00
1982 13.26 7.43 1.87 0.65 0.44 0.11
1983 0.01 0.01 0.00 0.00 0.00 0.00
1984 0.04 0.02 0.01 0.00 0.00 0.00
1985 3450.00 1720.00 408.00 143.00 95.28 23.49
1986 0.03 0.02 0.00 0.00 0.00 0.00
1987 0.43 0.20 0.08 0.03 0.02 0.00
1988 2.84 1.40 0.33 0.12 0.08 0.02
1989 11600.00 5780.00 1350.00 473.00 315.00 77.79
1990 4.24 2.04 0.48 0.17 0.11 0.03

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.03 11600.00 5780.00 1350.00 473.00 315.00 77.79

0.06 3450.00 1720.00 408.00 143.00 95.28 23.49

0.10 84.34 40.54 10.48 371 248 0.61

0.13 82.58 39.73 9.99 3.52 2.35 0.58

0.16 28.49 13.54 3.39 1.19 0.79 0.20

0.19 25.71 12.90 3.07 1.08 0.72 0.18

0.23 13.26 7.43 1.87 0.65 0.44 0.11

0.26 4.24 2.04 0.48 0.17 0.11 0.03

0.29 3.52 1.65 0.41 0.15 0.10 0.02

0.32 3.07 152 0.40 0.14 0.09 0.02
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.35 2.97 150 0.35 0.12 0.08 0.02
0.39 2.84 1.40 0.33 0.12 0.08 0.02
0.42 1.50 0.80 0.19 0.07 0.04 0.01
0.45 0.81 0.46 0.13 0.05 0.03 0.01
0.48 0.79 0.39 0.12 0.04 0.03 0.01
0.52 0.58 0.28 0.08 0.03 0.02 0.00
0.55 0.43 0.20 0.07 0.02 0.02 0.00
0.58 0.30 0.19 0.06 0.02 0.02 0.00
0.61 0.14 0.07 0.03 0.01 0.01 0.00
0.65 0.13 0.06 0.02 0.01 0.00 0.00
0.68 0.11 0.06 0.02 0.01 0.00 0.00
0.71 0.04 0.02 0.01 0.00 0.00 0.00
0.74 0.03 0.02 0.01 0.00 0.00 0.00
0.77 0.03 0.02 0.01 0.00 0.00 0.00
0.81 0.03 0.02 0.00 0.00 0.00 0.00
0.84 0.03 0.01 0.00 0.00 0.00 0.00
0.87 0.02 0.01 0.00 0.00 0.00 0.00
0.90 0.02 0.01 0.00 0.00 0.00 0.00
0.94 0.01 0.01 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 84.16 40.46 10.43 3.69 2.46 0.61

Aver age of yearly averages.3.44

Estimated Drinking Water Concentration (EDWC)

Acute EEC = (1/10 peak value)( percent crop area)
(84.16 -g/L)(0.87) =73.22 -g/L

Non-cancer Chronic EEC =(1/10 yearly value)(percent area area)
(0.61 -g/L)(0.87)=0.53 -gL

Cancer chronic EEC = (Mean of annual value)(percent crop area)
(3.44 -g/L)(0.87)=2.99 gL
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SCIGROW Model Output for Metam Sodium on Florida Tomato

SCIGROW
VERSION 2.3
ENVIRONMENTAL FATE AND EFFECTS DIVISION
U.S. ENVIRONMENTAL PROTECTION AGENCY
SCREENING MODEL FOR AQUATIC PESTICIDE EXPOSURE

SciGrow version 2.3
chemica:Metam Sodium
timeis 9/10/2003 12: 5: 0

Application  Number of  Total Use Koc  Soil Aerobic
rate (Ib/acre) applications (Ib/acrelyr) (ml/g) metabolism (days)

320.000 1.0 320.000 4.04E+00 01

groundwater screening cond (ppb) = 1.25E-01

Khhkhhhkhhhkhhhkdhhkhhhdhhdhddhhddxhddhdhhdhdhdhddhddhhddhhddddhdddxdddxddxdhxdhrdx

SCIGROW Model Output for MITC on Florida Tomato

SCIGROW
VERSION 2.3
ENVIRONMENTAL FATE AND EFFECTSDIVISION
OFFICE OF PESTICIDE PROGRAMS
U.S. ENVIRONMENTAL PROTECTION AGENCY
SCREENING MODEL FOR AQUATIC PESTICIDE EXPOSURE
SciGrow version 2.3
chemica:MITC
timeis 9/16/2003 8:28:11

Application  Number of  Total Use Koc  Soil Aerobic
rate (Ib/acre) applications (Ib/acre/yr) (ml/g) metabolism (days)

150.300 1.0 150.300  1.49E+01 4.8

groundwater screening cond (ppb) = 7.23E-01

khkkkkhkkkhkkkhhkkkhhkkhhkkkhhkkhkkhhkkhhhkkhhkkhhhkkhhkkhhkkhhkkhhkhkhhkkhhkhkhhkkhhkkhhkkhhkkhhkkkhhkkdkkkxx
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EPISUITE OUTPUTS

SMILES: CNC(=9)S[Na]
CHEM : Metham sodium
CASNUM: 000137-42-8
MOL FOR: C2H4 N1 S2 Nal
MOL WT : 129.17

EPI SUMMARY (v3.10)
Physical Property Inputs:

Water Solubility (mg/L): ------

Vapor Pressure (mm Hg) :  ------

Henry LC (atm-m3/mole) : ------

Log Kow (octanol-water): ------

Boiling Point (deg C) @ ------

Melting Point (deg C) @ ------

Log Octanol-Water Partition Coef (SRC):
Log Kow (KOWWIN v1.66 estimate) = -2.62

Boiling Pt, Melting Pt, Vapor Pressure Estimations (MPBPWIN v1.40):
Boiling Pt (deg C): 460.40 (Adapted Stein & Brown method)
Mélting Pt (deg C): 194.10 (Mean or Weighted MP)

VP(mm Hg,25 deg C): 4.53E-009 (Modified Grain method)

Water Solubility Estimate from Log Kow (WSKOW v1.40):
Water Solubility at 25 deg C (mg/L): 1e+006
log Kow used: -2.62 (estimated)
no-melting pt equation used
Water Sol (Exper. database match) = 7.22e+005 mg/L (20 deg C)
Exper. Ref: SHIU,WY ET AL. (1990)

ECOSAR Class Program (ECOSAR v0.99g):
Class(es) found:
Neutral Organics

Henrys Law Constant (25 deg C) [HENRYWIN v3.10]:
Bond Method :  Incomplete
Group Method: Incomplete
Henrys LC [VP/WSol estimate using EPI values]: 7.699E-016 atm-m3/mole

Probability of Rapid Biodegradation (BIOWIN v4.00):
Linear Model : 0.6861
Non-Linear Model : 0.7640
Expert Survey Biodegradation Results:
Ultimate Survey Model: 2.9137 (weeks )
Primary Survey Model : 3.6614 (days-weeks )
Readily Biodegradable Probability (MITI Model):
Linear Model : 0.3283
Non-Linear Model : 0.2343

Atmospheric Oxidation (25 deg C) [AopWin v1.90]:
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Hydroxyl Radicals Reaction:
OVERALL OH Rate Constant = 64.2648 E-12 cm3/mol ecule-sec
Haf-Life= 0.166 Days (12-hr day; 1.5E6 OH/cm?3)
Haf-Life= 1.997 Hrs

Ozone Reaction:
No Ozone Reaction Estimation

Soil Adsorption Coefficient (PCKOCWIN v1.66):
Koc : 4.038
Log Koc: 0.606

Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HY DROWIN v1.67]:
Rate constants can NOT be estimated for this structure!

BCF Estimate from Log Kow (BCFWIN v2.14):
Log BCF = 0.500 (BCF =3.162)
log Kow used: 0.48 (estimated)

Volatilization from Water:
Henry LC: 7.7E-016 atm-m3/mole (ca culated from VP/WYS)
Half-Life from Model River: 8.643E+011 hours (3.601E+010 days)
Half-Life from Model Lake : 9.428E+012 hours (3.928E+011 days)

Removal In Wastewater Treatment:
Total removal: 1.85 percent
Total biodegradation: 0.09 percent
Total sludge adsorption:  1.75 percent
Total to Air: 0.00 percent

Level 111 Fugacity Model:
Mass Amount Half-Life Emissions
(percent) (hr)y  (kg/hr)
Air  1.3e-007 3.99 1000
Water 45.3 360 1000
Soil 54.6 360 1000
Sediment 0.0755 1.44e+003 O
Persistence Time: 421 hr

SMILES: N(=C=S)C

CHEM : Methane, isothiocyanato-
CASNUM: 000556-61-6

MOL FOR: C2H3N1S1

MOL WT :73.11

EPI SUMMARY (v3.10)
Physical Property Inputs:

Water Solubility (mg/L): ------

Vapor Pressure (mmHg) :  ------
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Henry LC (atm-m3/mole) : ------
Log Kow (octanol-water): ------
Boiling Point (deg C) @ ------
Melting Point (deg C) @ ------

Log Octanol-Water Partition Coef (SRC):
Log Kow (KOWWIN v1.66 estimate) = 1.30
Log Kow (Exper. database match) = 0.94
Exper. Ref: Pomona (1987)

Boiling Pt, Melting Pt, Vapor Pressure Estimations (MPBPWIN v1.40):
Boiling Pt (deg C): 90.58 (Adapted Stein & Brown method)
Melting Pt (deg C): -63.26 (Mean or Weighted MP)
VP(mm Hg,25 deg C): 12.2 (Modified Grain method)
MP (exp database): 36 deg C
BP (exp database): 119degC
VP (exp database): 3.54E+00 mm Hg at 25deg C

Water Solubility Estimate from Log Kow (WSKOW v1.40):
Water Solubility at 25 deg C (mg/L): 2.113e+004
log Kow used: 0.94 (expkow database)
no-melting pt equation used
Water Sol (Exper. database match) = 7600 mg/L (20 deg C)
Exper. Ref: YALKOWSKY,SH & DANNENFELSER,RM (1992)

ECOSAR Class Program (ECOSAR v0.99g):
Class(es) found:
Thiocyanates

Henrys Law Constant (25 deg C) [HENRYWIN v3.10]:
Bond Method :  3.11E-003 atm-m3/mole
Group Method: Incomplete
Exper Database: 4.48E-05 atm-m3/mole
Henrys LC [VP/WSol estimate using EPI values]: 5.554E-005 atm-m3/mole

Probability of Rapid Biodegradation (BIOWIN v4.00):
Linear Model » 07127
Non-Linear Model : 0.8777
Expert Survey Biodegradation Results:
Ultimate Survey Model: 3.0376 (weeks )
Primary Survey Model : 3.7423 (days-weeks )
Readily Biodegradable Probability (MITI Model):
Linear Model : 04950
Non-Linear Model : 0.6069

Atmospheric Oxidation (25 deg C) [AopWin v1.90]:
Hydroxyl Radicals Reaction:
OVERALL OH Rate Constant = 0.1360 E-12 cm3/molecule-sec
Haf-Life= 78.647 Days (12-hr day; 1.5E6 OH/cm3)
Ozone Reaction:
No Ozone Reaction Estimation
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Soil Adsorption Coefficient (PCKOCWIN v1.66):
Koc : 3477
Log Koc: 0.541

Aqueous Base/Acid-Catalyzed Hydrolysis (25 deg C) [HY DROWIN v1.67]:
Rate constants can NOT be estimated for this structure!

BCF Estimate from Log Kow (BCFWIN v2.14):
Log BCF= 0.500 (BCF=23.162)
log Kow used: 0.94 (expkow database)

Volatilization from Water:
Henry LC: 4.48E-005 atm-m3/mole (Henry experimental database)
Haf-Lifefrom Model River:  12.05 hours
Half-Lifefrom Model Lake: 203.1 hours (8.463 days)

Removal In Wastewater Treatment:
Total removal: 4.20 percent
Total biodegradation: 0.09 percent
Total sludge adsorption:  1.75 percent
Total to Air: 2.36 percent

Level 111 Fugacity Model:
Mass Amount Half-Life Emissions
(percent) (hr)y  (kg/hr)

Air 15 1.89e+003 1000
Water 46.2 360 1000
Soil 387 360 1000

Sediment 0.0828 1.44e+003 O
Persistence Time: 274 hr
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APPENDIX IV
Modeing I nputs/Outputs for Ecological Risk Assessment

The maximum gpplication rate and relevant environmentd fate parameters for Metam Sodium were used in
the two screening models PRZM/EXAMS and SCIGROW for Metam Sodium concentrations in surface
water and groundwater, respectively. The outputs of the two screening model s represent estimates of the
concentrations that might be found in surface water and groundwater due to the use of Metam Sodium on
selected crops.

Estimation of surface water exposure concentrationsfor Ecological Risk Assessment

The maximum application rate and rlevant environmenta fate parameters for Metam Sodium
were used in the PRZM/EXAMS Tier 11 mode for EECsin the surface water. The output of the screening
model represent an upper-bound estimate of the concentrations of Metam Sodium that might be found in
surface water due to use of Metam Sodium on salected crops. The wesether, agricultural practices, and
Metam Sodium gpplications were smulated over 30 years so that the ten year excedence probability at
the Ste could be estimated. The EECs generated in this analysis were estimated usng PRZM 3.12
(Pedticide Root Zone Modd ) for smulating runoff and erosion from the agricultura fidd and EXAMS
2.98.5 (Exposure Andyss Modeling System) for estimating environmentd fate and transport in surface
water. Table A-1 summarizes the input values used in the selected crops and models run for
PRZM/EXAMS.

(1) PRZM/EXAM S Model Input for Ecological Risk Assessment

Table1A. PRZM/EXAM Input Parametersfor Metam Sodium

Parameters Values & Units Sour ces

M olecular Weight 129.2 gMole? Product Chemistry
Vapor Pressure 25°C Non volatile Agrochemical Handbook
Water Solubility @ pH 7.0 and 20°C 722g Lt Agrochemical Handbook
HydrolysisHalf-Life (pH 5) 2.0 Days MRID 41631101
HydrolysisHalf-Life (pH 7) 2.0 Days MRID 41631101
HydrolysisHalf-Life (pH 9) 9.0 Days MRID 41631101
Aerobic Soil Metabolism t, 0.06 Days” MRID 40198502
Aerobic Aquatic metabolism: for entire 012"" EFED Guideline
sediment/water system

Aqueous Photolysis 0.02 Day MRID 41517701

Soil Water Partition Coefficient 4038L Kg? EPISUITE***
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Table1A. PRZM/EXAM Input Parametersfor Metam Sodium

Parameters

Values & Units

Sour ces

Pesticideis Wetted-In

No

Product L abel

Crop Management

Pesticide Frequency & application rates (Ib a.i./A) 320.0 Registrant Provided
Application Datefor California Onion February 15 USDA Crop Profiles
Application Date for Florida Tomato April 15 USDA Crop Profiles
Application Date for Idaho Potato April 15 USDA Crop Profiles
Application Date for Pennsylvania Turf April 15 USDA Crop Profiles
Application interval None Registrant Provided

Application Method

Spray Efficiency
Spray Drift (Index Res. Scenario)

Ground Application

100%

None

Registrant Provided

EFED
EFED

* = Due to one reported half-life, input half-life was multiplied by 3 according to Guidance for selecting input
parametersin modeling for environmental fate and transport of pesticides. Version I1. December 4, 2001.

**=|n absence of aerobic aquatic metabolism half-life, the reported half-lives of aerobic soil metabolism
multiplied by 2 according to Guidance for selecting input parametersin modeling for environmental fate and

transport of pesticides. Version |1. December 4, 2001.

*** = The EPI (Estimation Program Interface) SuiteTM is a Windows® based suite of physical/chemical property and
environmental fate estimation models developed by the EPA’s Office of Pollution Prevention Toxics and Syracuse
Resear ch Corporation SRC. http://www.epa.gov/opptintr/exposur e/docs/updates_episuite v3.11.htm

Table1B. PRZM/EXAM Input Parametersfor MITC, a metam sodium Metabolite

Parameters Values & Units Sour ces
Molecular Weight 73.12g Molet Product Chemistry
Vapor Pressure 25°C 19 mm Hg CDPR, 2002
Water Solubility @ pH 7.0 and 25°C 7600 mg L Product Chemistry

Vapor Phase Diffusion Coefficient (DAIR)
Enthalpy of Vaporization
HydrolysisHalf-Life (pH 7)

Aerobic Soil Metabolism t.,,

Aerobic Aquatic metabolism: for entire
sediment/water system

Anaer obic aquatic metabolism

4300 cm? day* (Default)
20 kcal mole! (Default)
20.4
6.01 Days (mean value)

12.027

Stable

Carsel et al., 1997
Carsel et al., 1997
CDPR, 2002
Gerstl et at., 1977
EFED Guideline

MRID 439084-26
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Table1B. PRZM/EXAM Input Parametersfor MITC, a metam sodium Metabolite

Parameters

Values & Units

Sour ces

Aqueous Photolysis

Soil Water Partition Coefficient

51.6 Day
0.26L Kg' (Mean Kg)

CDPR, 2002

Gerstl et at., 1977

Crop Management

Pesticide application frequency and rate

Application Date California Onion

Application Date Florida Tomato

Application Date Idaho Potato

Application Date for Pennsylvania Turf

Application Method

Spray Efficiency

150.3 (Ib a.i./A)*
February 15
April 15
April 15
April 15
Ground Application
100%

Estimated

USDA Crop Profiles
USDA Crop Profiles
USDA Crop Profiles
USDA Crop Profiles
EFED Guideline
EFED Guideline

T = In absence of aerobic aquatic half-life, the reported half-lives of aerobic soil metabolism multiplied by 2

according to Guidance for
pesticides. Version Il. December 4, 2001.

selecting input parametersin modeling for environmental fate and transport of

* = Metam sodium application rate x [(0.83, the maximum conversion rate from the degradation of metam sodium

to MITC in the hydrolysis study) x (0.57, the molecular weight ratio of MITC to metam Sodium]

(1) PRZM/EXAM S Moddl Output for Ecological Risk Water Assessment

Chemical: MetamSodium

PRZM environment: CAonionC.txt
EXAMS environment: pond298.exv

Metfile: w23155.dvf

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.00 0.00 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 0.00 0.00 0.00 0.00 0.00 0.00
1964 0.00 0.00 0.00 0.00 0.00 0.00
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.00 0.00 0.00 0.00 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.00 0.00 0.00 0.00 0.00 0.00
1969 0.00 0.00 0.00 0.00 0.00 0.00
1970 0.00 0.00 0.00 0.00 0.00 0.00
1971 0.00 0.00 0.00 0.00 0.00 0.00
1972 0.00 0.00 0.00 0.00 0.00 0.00
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.00 0.00 0.00 0.00 0.00 0.00
1975 0.00 0.00 0.00 0.00 0.00 0.00
1976 0.00 0.00 0.00 0.00 0.00 0.00
1977 0.00 0.00 0.00 0.00 0.00 0.00
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Chemical: MetamSodium
PRZM environment: CAonionC.txt
EXAMS environment: pond298.exv

Metfile: w23155.dvf

Water segment concentrations (ppb)

1978 0.00 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.00 0.00 0.00 0.00 0.00 0.00
1981 0.00 0.00 0.00 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.00 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00 0.00 0.00
1986 0.00 0.00 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 0.00 0.00 0.00 0.00 0.00 0.00
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 0.00 0.00 0.00 0.00 0.00 0.00
0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.00 0.00 0.00 0.00 0.00 0.00
0.16 0.00 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.00 0.00 0.00 0.00 0.00 0.00
0.26 0.00 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00 0.00
0.32 0.00 0.00 0.00 0.00 0.00 0.00
0.35 0.00 0.00 0.00 0.00 0.00 0.00
0.39 0.00 0.00 0.00 0.00 0.00 0.00
0.42 0.00 0.00 0.00 0.00 0.00 0.00
0.45 0.00 0.00 0.00 0.00 0.00 0.00
0.48 0.00 0.00 0.00 0.00 0.00 0.00
0.52 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
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Chemical: MetamSodium

PRZM environment: CAonionC.txt
EXAMS environment: pond298.exv
Metfile: w23155.dvf

Water segment concentrations (ppb)

0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.00 0.00 0.00 0.00

Average of yearly aver ages. 0.00

Chemical: MITC

PRZM environment: CAonionC.txt

EXAMS environment: pond298.exv

Metfile: w23155.dvf

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.01 0.01 0.00 0.00 0.00 0.00
1962 90.60 63.19 2212 7.86 5.24 1.29
1963 0.02 0.01 0.00 0.00 0.00 0.00
1964 0.00 0.00 0.00 0.00 0.00 0.00
1965 51.79 40.52 14.27 5.06 337 0.83
1966 0.02 0.01 0.01 0.00 0.00 0.00
1967 0.01 0.01 0.00 0.00 0.00 0.00
1968 0.03 0.02 0.01 0.00 0.00 0.00
1969 0.99 0.71 0.25 0.09 0.06 0.02
1970 0.03 0.03 0.01 0.00 0.00 0.00
1971 0.03 0.02 0.01 0.00 0.00 0.00
1972 0.02 0.01 0.00 0.00 0.00 0.00
1973 0.02 0.01 0.00 0.00 0.00 0.00
1974 0.40 0.27 0.09 0.03 0.02 0.01
1975 0.01 0.01 0.00 0.00 0.00 0.00
1976 0.03 0.02 0.01 0.00 0.00 0.00
1977 0.01 0.00 0.00 0.00 0.00 0.00
1978 0.02 0.01 0.00 0.00 0.00 0.00
1979 0.73 0.51 0.18 0.07 0.04 0.01
1980 11.17 7.69 2.62 0.94 0.63 0.15
1981 0.01 0.00 0.00 0.00 0.00 0.00
1982 0.04 0.03 0.01 0.00 0.00 0.00
1983 0.10 0.07 0.02 0.01 0.01 0.00
1984 0.02 0.01 0.00 0.00 0.00 0.00
1985 2.09 1.46 0.51 0.18 0.12 0.03
1986 0.02 0.02 0.01 0.00 0.00 0.00
1987 0.02 0.01 0.00 0.00 0.00 0.00
1988 0.03 0.02 0.01 0.00 0.00 0.00
1989 0.00 0.00 0.00 0.00 0.00 0.00
1990 3.39 1.96 0.53 0.19 0.12 0.03

Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 90.60 63.19 2212 7.86 5.24 1.29
0.06 51.79 40.52 14.27 5.06 3.37 0.83

-69-



Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.10 11.17 7.69 2.62 0.94 0.63 0.15
0.13 3.39 1.96 0.53 0.19 0.12 0.03
0.16 2.09 1.46 0.51 0.18 0.12 0.03
0.19 0.99 0.71 0.25 0.09 0.06 0.02
0.23 0.73 0.51 0.18 0.07 0.04 0.01
0.26 0.40 0.27 0.09 0.03 0.02 0.01
0.29 0.10 0.07 0.02 0.01 0.01 0.00
0.32 0.04 0.03 0.01 0.00 0.00 0.00
0.35 0.03 0.03 0.01 0.00 0.00 0.00
0.39 0.03 0.02 0.01 0.00 0.00 0.00
0.42 0.03 0.02 0.01 0.00 0.00 0.00
0.45 0.03 0.02 0.01 0.00 0.00 0.00
0.48 0.03 0.02 0.01 0.00 0.00 0.00
0.52 0.02 0.02 0.01 0.00 0.00 0.00
0.55 0.02 0.01 0.01 0.00 0.00 0.00
0.58 0.02 0.01 0.00 0.00 0.00 0.00
0.61 0.02 0.01 0.00 0.00 0.00 0.00
0.65 0.02 0.01 0.00 0.00 0.00 0.00
0.68 0.02 0.01 0.00 0.00 0.00 0.00
0.71 0.02 0.01 0.00 0.00 0.00 0.00
0.74 0.02 0.01 0.00 0.00 0.00 0.00
0.77 0.01 0.01 0.00 0.00 0.00 0.00
0.81 0.01 0.01 0.00 0.00 0.00 0.00
0.84 0.01 0.01 0.00 0.00 0.00 0.00
0.87 0.01 0.00 0.00 0.00 0.00 0.00
0.90 0.01 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 10.39 7.12 241 0.86 0.58 0.14
Average of yearly averages: 0.08
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Chemical: MetamSodium

PRZM environment: FLtomatoC.txt

EXAMS environment: pond298.exv
b

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.00 0.00 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 0.00 0.00 0.00 0.00 0.00 0.00
1964 0.02 0.00 0.00 0.00 0.00 0.00
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.00 0.00 0.00 0.00 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.00 0.00 0.00 0.00 0.00 0.00
1969 0.00 0.00 0.00 0.00 0.00 0.00
1970 0.00 0.00 0.00 0.00 0.00 0.00
1971 0.00 0.00 0.00 0.00 0.00 0.00
1972 0.00 0.00 0.00 0.00 0.00 0.00
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.00 0.00 0.00 0.00 0.00 0.00
1975 0.00 0.00 0.00 0.00 0.00 0.00
1976 0.00 0.00 0.00 0.00 0.00 0.00
1977 0.00 0.00 0.00 0.00 0.00 0.00
1978 0.00 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.00 0.00 0.00 0.00 0.00 0.00
1981 0.00 0.00 0.00 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.00 0.00 0.00 0.00 0.00
1985 0.86 0.11 0.02 0.01 0.00 0.00
1986 0.00 0.00 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 5.65 0.71 0.14 0.05 0.03 0.01
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
W
0.03 5.65 0.71 0.14 0.05 0.03 0.01
0.06 0.86 0.11 0.02 0.01 0.00 0.00
0.10 0.02 0.00 0.00 0.00 0.00 0.00
0.13 0.00 0.00 0.00 0.00 0.00 0.00
0.16 0.00 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.00 0.00 0.00 0.00 0.00 0.00
0.26 0.00 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00 0.00
0.32 0.00 0.00 0.00 0.00 0.00 0.00
0.35 0.00 0.00 0.00 0.00 0.00 0.00
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Sorted results

W

0.39 0.00 0.00 0.00 0.00 0.00 0.00
0.42 0.00 0.00 0.00 0.00 0.00 0.00
0.45 0.00 0.00 0.00 0.00 0.00 0.00
0.48 0.00 0.00 0.00 0.00 0.00 0.00
0.52 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.02 0.00 0.00 0.00 0.00 0.00
Average of yearly averages: 0.00
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Chemical: MITC

PRZM environment: FLtomatoC.txt

EXAMS environment: pond298.exv
b

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.01 0.01 0.00 0.00 0.00 0.00
1962 0.35 0.22 0.06 0.02 0.02 0.00
1963 124 0.73 0.20 0.07 0.05 0.01
1964  35.18 18.43 5.22 1.87 1.25 0.31
1965 0.01 0.00 0.00 0.00 0.00 0.00
1966 0.06 0.03 0.01 0.00 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.05 0.03 0.02 0.01 0.00 0.00
1969 0.63 0.38 0.10 0.04 0.02 0.01
1970 0.01 0.01 0.00 0.00 0.00 0.00
1971 0.34 0.19 0.07 0.02 0.02 0.00
1972 3445 19.71 5.50 194 1.30 0.32
1973 0.24 0.14 0.04 0.01 0.01 0.00
1974 0.01 0.01 0.00 0.00 0.00 0.00
1975 0.01 0.01 0.00 0.00 0.00 0.00
1976 0.13 0.09 0.04 0.01 0.01 0.00
1977 1.47 0.77 0.20 0.07 0.05 0.01
1978 1.28 0.74 0.22 0.08 0.05 0.01
1979 12.03 6.36 171 0.60 0.40 0.10
1980 10.72 6.29 171 0.60 0.40 0.10
1981 0.06 0.03 0.01 0.00 0.00 0.00
1982 5.77 355 1.02 0.36 0.24 0.06
1983 0.01 0.00 0.00 0.00 0.00 0.00
1984 0.02 0.01 0.00 0.00 0.00 0.00
1985 1440.00 842.00 228.00 80.02 53.35 13.15
1986 0.01 0.01 0.00 0.00 0.00 0.00
1987 0.18 0.09 0.04 0.01 0.01 0.00
1988 1.19 0.68 0.18 0.07 0.04 0.01
1989  4840.00 2800.00 741.00 260.00 173.00 42.67
1990 177 0.98 0.26 0.09 0.06 0.02

Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly

0.03 4840.00 2800.00 741.00 260.00 173.00 42.67

0.06 1440.00 842.00 228.00 80.02 53.35 13.15

0.10 35.18 19.71 5.50 194 1.30 0.32

0.13 34.45 18.43 5.22 1.87 125 0.31

0.16 12.03 6.36 171 0.60 0.40 0.10

0.19 10.72 6.29 171 0.60 0.40 0.10

0.23 5.77 355 1.02 0.36 0.24 0.06

0.26 1.77 0.98 0.26 0.09 0.06 0.02

0.29 1.47 0.77 0.22 0.08 0.05 0.01

0.32 1.28 0.74 0.20 0.07 0.05 0.01
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.35 124 0.73 0.20 0.07 0.05 0.01
0.39 1.19 0.68 0.18 0.07 0.04 0.01
0.42 0.63 0.38 0.10 0.04 0.02 0.01
0.45 0.35 0.22 0.07 0.02 0.02 0.00
0.48 0.34 0.19 0.06 0.02 0.02 0.00
0.52 0.24 0.14 0.04 0.01 0.01 0.00
0.55 0.18 0.09 0.04 0.01 0.01 0.00
0.58 0.13 0.09 0.04 0.01 0.01 0.00
0.61 0.06 0.03 0.02 0.01 0.00 0.00
0.65 0.06 0.03 0.01 0.00 0.00 0.00
0.68 0.05 0.03 0.01 0.00 0.00 0.00
0.71 0.02 0.01 0.00 0.00 0.00 0.00
0.74 0.01 0.01 0.00 0.00 0.00 0.00
0.77 0.01 0.01 0.00 0.00 0.00 0.00
0.81 0.01 0.01 0.00 0.00 0.00 0.00
0.84 0.01 0.01 0.00 0.00 0.00 0.00
0.87 0.01 0.01 0.00 0.00 0.00 0.00
0.90 0.01 0.00 0.00 0.00 0.00 0.00
0.94 0.01 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 35.11 19.58 5.47 1.93 1.29 0.32

Aver age of yearly averages: 1.89
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Chemical: MetamSodium
PRZM environment: | DpotatoC.txt
EXAMS environment: pond298.exv

Metfile: w24156.dvf

Water segment concentrations (ppb)

Year Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.00 0.00 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 0.00 0.00 0.00 0.00 0.00 0.00
1964 0.00 0.00 0.00 0.00 0.00 0.00
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.00 0.00 0.00 0.00 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.00 0.00 0.00 0.00 0.00 0.00
1969 0.00 0.00 0.00 0.00 0.00 0.00
1970 0.00 0.00 0.00 0.00 0.00 0.00
1971 0.00 0.00 0.00 0.00 0.00 0.00
1972 0.00 0.00 0.00 0.00 0.00 0.00
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.00 0.00 0.00 0.00 0.00 0.00
1975 0.00 0.00 0.00 0.00 0.00 0.00
1976 0.00 0.00 0.00 0.00 0.00 0.00
1977 0.00 0.00 0.00 0.00 0.00 0.00
1978 0.00 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.00 0.00 0.00 0.00 0.00 0.00
1981 0.00 0.00 0.00 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.00 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00 0.00 0.00
1986 0.00 0.00 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 0.00 0.00 0.00 0.00 0.00 0.00
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 0.00 0.00 0.00 0.00 0.00 0.00
0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.00 0.00 0.00 0.00 0.00 0.00
0.16 0.00 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.00 0.00 0.00 0.00 0.00 0.00
0.26 0.00 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00 0.00
0.32 0.00 0.00 0.00 0.00 0.00 0.00
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.35 0.00 0.00 0.00 0.00 0.00 0.00
0.39 0.00 0.00 0.00 0.00 0.00 0.00
0.42 0.00 0.00 0.00 0.00 0.00 0.00
0.45 0.00 0.00 0.00 0.00 0.00 0.00
0.48 0.00 0.00 0.00 0.00 0.00 0.00
0.52 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.00 0.00 0.00 0.00
Average of yearly averages. 0.00

-76-



Chemical: MITC

PRZM environment: | DpotatoC.txt
EXAMS environment: pond298.exv

Metfile: w24156.dvf

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.02 0.01 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 1.59 1.07 0.35 0.13 0.08 0.02
1964 0.24 0.15 0.07 0.02 0.02 0.00
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.01 0.01 0.00 0.00 0.00 0.00
1967 0.05 0.03 0.01 0.00 0.00 0.00
1968 0.00 0.00 0.00 0.00 0.00 0.00
1969 0.00 0.00 0.00 0.00 0.00 0.00
1970 0.01 0.01 0.00 0.00 0.00 0.00
1971 184 1.27 0.49 0.17 0.12 0.03
1972 0.00 0.00 0.00 0.00 0.00 0.00
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.01 0.00 0.00 0.00 0.00 0.00
1975 0.05 0.03 0.01 0.00 0.00 0.00
1976 1.09 0.75 0.24 0.09 0.06 0.01
1977 0.01 0.01 0.00 0.00 0.00 0.00
1978 0.01 0.01 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.00 0.00 0.00 0.00 0.00 0.00
1981 0.73 0.46 0.14 0.05 0.03 0.01
1982 0.01 0.01 0.00 0.00 0.00 0.00
1983 0.00 0.00 0.00 0.00 0.00 0.00
1984 7.49 4.62 1.39 0.49 0.33 0.08
1985 0.00 0.00 0.00 0.00 0.00 0.00
1986 0.02 0.01 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 0.00 0.00 0.00 0.00 0.00 0.00
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 7.49 4.62 1.39 0.49 0.33 0.08
0.06 184 1.27 0.49 0.17 0.12 0.03
0.10 1.59 1.07 0.35 0.13 0.08 0.02
0.13 1.09 0.75 0.24 0.09 0.06 0.01
0.16 0.73 0.46 0.14 0.05 0.03 0.01
0.19 0.24 0.15 0.07 0.02 0.02 0.00
0.23 0.05 0.03 0.01 0.00 0.00 0.00
0.26 0.05 0.03 0.01 0.00 0.00 0.00
0.29 0.02 0.01 0.00 0.00 0.00 0.00
0.32 0.02 0.01 0.00 0.00 0.00 0.00
0.35 0.01 0.01 0.00 0.00 0.00 0.00
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.39 0.01 0.01 0.00 0.00 0.00 0.00
0.42 0.01 0.01 0.00 0.00 0.00 0.00
0.45 0.01 0.01 0.00 0.00 0.00 0.00
0.48 0.01 0.01 0.00 0.00 0.00 0.00
0.52 0.01 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 1.54 1.03 0.34 0.12 0.08 0.02
Average of yearly averages: 0.01
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Chemical: MetamSodium

PRZM environment: PAturfC.txt

EXAMS environment: pond298.exv

Metfile: w14737.dvf

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.00 0.00 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 0.00 0.00 0.00 0.00 0.00 0.00
1964 0.00 0.00 0.00 0.00 0.00 0.00
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.00 0.00 0.00 0.00 0.00 0.00
1967 0.00 0.00 0.00 0.00 0.00 0.00
1968 0.00 0.00 0.00 0.00 0.00 0.00
1969 0.00 0.00 0.00 0.00 0.00 0.00
1970 0.00 0.00 0.00 0.00 0.00 0.00
1971 0.00 0.00 0.00 0.00 0.00 0.00
1972 0.00 0.00 0.00 0.00 0.00 0.00
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.00 0.00 0.00 0.00 0.00 0.00
1975 0.00 0.00 0.00 0.00 0.00 0.00
1976 0.00 0.00 0.00 0.00 0.00 0.00
1977 0.00 0.00 0.00 0.00 0.00 0.00
1978 0.00 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.00 0.00 0.00 0.00 0.00 0.00
1981 0.00 0.00 0.00 0.00 0.00 0.00
1982 0.00 0.00 0.00 0.00 0.00 0.00
1983 0.01 0.00 0.00 0.00 0.00 0.00
1984 0.00 0.00 0.00 0.00 0.00 0.00
1985 0.00 0.00 0.00 0.00 0.00 0.00
1986 0.00 0.00 0.00 0.00 0.00 0.00
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 0.00 0.00 0.00 0.00 0.00 0.00
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 0.01 0.00 0.00 0.00 0.00 0.00
0.06 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.00 0.00 0.00 0.00 0.00 0.00
0.16 0.00 0.00 0.00 0.00 0.00 0.00
0.19 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.00 0.00 0.00 0.00 0.00 0.00
0.26 0.00 0.00 0.00 0.00 0.00 0.00
0.29 0.00 0.00 0.00 0.00 0.00 0.00
0.32 0.00 0.00 0.00 0.00 0.00 0.00
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.35 0.00 0.00 0.00 0.00 0.00 0.00
0.39 0.00 0.00 0.00 0.00 0.00 0.00
0.42 0.00 0.00 0.00 0.00 0.00 0.00
0.45 0.00 0.00 0.00 0.00 0.00 0.00
0.48 0.00 0.00 0.00 0.00 0.00 0.00
0.52 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 0.00 0.00 0.00 0.00 0.00 0.00
Average of yearly averages. 0.00
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Chemical: MITC
PRZM environment: PAturfC.txt

EXAMS environment: pond298.exv
Metfile: w14737.dvf

Water segment concentrations (ppb)

Y ear Peak 96 hr 21 Day 60 Day 90 Day Yearly
1961 0.00 0.00 0.00 0.00 0.00 0.00
1962 0.00 0.00 0.00 0.00 0.00 0.00
1963 0.00 0.00 0.00 0.00 0.00 0.00
1964 1.79 121 0.40 0.14 0.09 0.02
1965 0.00 0.00 0.00 0.00 0.00 0.00
1966 0.00 0.00 0.00 0.00 0.00 0.00
1967 0.03 0.02 0.01 0.00 0.00 0.00
1968 0.34 0.23 0.07 0.03 0.02 0.00
1969 0.15 0.10 0.03 0.01 0.01 0.00
1970 0.00 0.00 0.00 0.00 0.00 0.00
1971 0.00 0.00 0.00 0.00 0.00 0.00
1972 8.62 5.81 1.89 0.67 0.45 0.11
1973 0.00 0.00 0.00 0.00 0.00 0.00
1974 0.00 0.00 0.00 0.00 0.00 0.00
1975 0.00 0.00 0.00 0.00 0.00 0.00
1976 0.00 0.00 0.00 0.00 0.00 0.00
1977 0.00 0.00 0.00 0.00 0.00 0.00
1978 0.01 0.00 0.00 0.00 0.00 0.00
1979 0.00 0.00 0.00 0.00 0.00 0.00
1980 0.01 0.01 0.00 0.00 0.00 0.00
1981 0.05 0.03 0.01 0.00 0.00 0.00
1982 0.01 0.00 0.00 0.00 0.00 0.00
1983 122.00 79.84 26.03 9.17 6.11 151
1984 2.25 1.48 0.48 0.17 0.12 0.03
1985 0.07 0.05 0.02 0.01 0.00 0.00
1986 197.00 130.00 39.98 14.06 9.38 231
1987 0.00 0.00 0.00 0.00 0.00 0.00
1988 0.00 0.00 0.00 0.00 0.00 0.00
1989 0.01 0.01 0.00 0.00 0.00 0.00
1990 0.00 0.00 0.00 0.00 0.00 0.00
Sorted results
Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.03 197.00 130.00 39.98 14.06 9.38 231
0.06 122.00 79.84 26.03 9.17 6.11 151
0.10 8.62 5.81 1.89 0.67 0.45 0.11
0.13 2.25 1.48 0.48 0.17 0.12 0.03
0.16 1.79 121 0.40 0.14 0.09 0.02
0.19 0.34 0.23 0.07 0.03 0.02 0.00
0.23 0.15 0.10 0.03 0.01 0.01 0.00
0.26 0.07 0.05 0.02 0.01 0.00 0.00
0.29 0.05 0.03 0.01 0.00 0.00 0.00
0.32 0.03 0.02 0.01 0.00 0.00 0.00
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Sorted results

Prob. Peak 96 hr 21 Day 60 Day 90 Day Yearly
0.35 0.01 0.01 0.00 0.00 0.00 0.00
0.39 0.01 0.01 0.00 0.00 0.00 0.00
0.42 0.01 0.00 0.00 0.00 0.00 0.00
0.45 0.01 0.00 0.00 0.00 0.00 0.00
0.48 0.00 0.00 0.00 0.00 0.00 0.00
0.52 0.00 0.00 0.00 0.00 0.00 0.00
0.55 0.00 0.00 0.00 0.00 0.00 0.00
0.58 0.00 0.00 0.00 0.00 0.00 0.00
0.61 0.00 0.00 0.00 0.00 0.00 0.00
0.65 0.00 0.00 0.00 0.00 0.00 0.00
0.68 0.00 0.00 0.00 0.00 0.00 0.00
0.71 0.00 0.00 0.00 0.00 0.00 0.00
0.74 0.00 0.00 0.00 0.00 0.00 0.00
0.77 0.00 0.00 0.00 0.00 0.00 0.00
0.81 0.00 0.00 0.00 0.00 0.00 0.00
0.84 0.00 0.00 0.00 0.00 0.00 0.00
0.87 0.00 0.00 0.00 0.00 0.00 0.00
0.90 0.00 0.00 0.00 0.00 0.00 0.00
0.94 0.00 0.00 0.00 0.00 0.00 0.00
0.97 0.00 0.00 0.00 0.00 0.00 0.00
0.10 7.98 5.37 1.75 0.62 0.41 0.10
Average of yearly averages. 0.13
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APPENDIX V. Overview of Risk Quotients (RQS)

Risk characterization integrates the results of the exposure and ecotoxicity data to evauate the
likelihood of adverse ecologicd effects. The means of thisintegration is cdled the quotient method. Risk
quotients (RQs) are caculated by dividing exposure estimates by acute and chronic ecotoxicity values.

RQ = EXPOSURE/TOXICITY

RQs are then compared to OPP's levels of concern (LOCs). These LOCs are used by OPP to
andyze potentid risk to nontarget organisms and the need to consider regulatory action. The criteria
indicate that a pesticide used as directed has the potentid to cause adverse effects on nontarget organisms.
LOCs currently address the following risk presumption categories. (1) acute risks - regulatory action may
be warranted in addition to restricted use classfication, (2) acute restricted use - the potentia for acute
risk is high, but may be mitigated through restricted use classfication, (3) acute endangered species -
endangered species may be adversely affected, and (4) chronic risk - the potentia for chronic risk is high
regulatory action may be warranted. Currently, EFED does not perform assessments for chronic risk to
plants, acute or chronic risksto insects, or chronic risk from granular/bait formulations to birds or
mammals

The ecotoxicity test vaues (measurement endpoints) used in the acute and chronic risk quotients
are derived from required studies. Examples of ecotoxicity values derived from short-term laboratory
studies that assess acute effects are: (1) LCs, (fish and birds), (2) LDs, (birds and mammals), (3) ECs,
(aqueatic plants and aguatic invertebrates) and (4) EC 5 (terrestrid plants). Examples of toxicity test effect
levels derived from the results of long-term laboratory studies that assess chronic effects are: (1) LOAEL
or LOAEC (birds, fish, and aquatic invertebrates) and (2) NOAEL or NOAEC (birds, fish and aguatic
invertebrates). For birds, mammals, fish and aguatic invertebrates the NOAEL or NOAEC generaly is
used as the ecotoxicity test vauein ng chronic effects, athough other values may be used when
judtified. Risk presumptions and the corresponding RQs and LOCs, are tabulated below.
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Table 1. Risk presumptions for terrestrial animals based on risk guotients (RQ) and levels of concern (LOC).

Risk Presumption RQ LOC
Birds
Acute Risk EECYLCs, or LDgyfft? or LDgy/day® 0.5
Acute Restricted Use EEC/LCs, or LDgfft? or LDgy/day (or LD, < 50 mg/kg) 0.2
Acute Endangered Species EEC/LCs, or LDgyft? or LD/day 0.1
ChronicRis _ __ __ __ __ _EEGNQAFC _ _ _ __ _ _ _ _ . _1_ _
Wild Mammals
Acute Risk EEC/LCs, or LDgyft? or LD/day 0.5
Acute Restricted Use EEC/LCs, or LDgyft? or LDsy/day (or LD, < 50 mg/kg) 0.2
Acute Endangered Species EEC/LCs, or LDgyft? or LD/day 0.1
Chronic Risk EEC/NOAEC 1
! abbreviation for Estimated Environmental Concentration (ppm) on avian/mammalian food items

2 n.g/ftz

3 mg of toxicant consumed/day
LDg, * wt. of bird

LDg, * wt. of bird

Table 2. Risk presumptions for aquatic animals based on risk quotients (RQ) and levels of concern (LOC).

Risk Presumption RQ LOC
Acute Risk EECYLC,, or EC,, 0.5
Acute Restricted Use EEC/LCy, or ECy, 0.1
Acute Endangered Species EEC/LCy, or ECy, 0.05
Chronic Risk EEC/NOAEC 1

! EEC = (ppm or ppb) in water

Table 3. Risk presumptions for plants based on risk gquotients (RQ) and levels of concern (LOC).

Risk Presumption RO LOC

Terrestrial and Semi-Aquatic Plants

Acute Risk EECYEC,; 1
_AcuteEndengered Spedles | __ | EEC/ECor NOAEC 1 __ __
Aquatic Plants

Acute Risk EECYEC,, 1
Acute Endangered Species EEC/ECy or NOAEC 1
! EEC = Ibs ai/A

2 EEC = (ppb/ppm) in water

-84-



Table 1. 1SC Calculated Air Concentrations (ug/m?) At Selected Distances Downwind For Acute Exposureto Pre-Plant Agricultural Field Fumigations

Applicatio EM Field Downwin Differing Meteorological Conditions
n Sze d
Methods Rati Distance.
1mis 1.4 m/s 1.8 m/s 2.2 mls 2.7 mls 3.1m/s 3.6 m/s 4.0m/s 45mls A5m/s
& o} (Acre ™M) 10mph
Applicatio ) 2.3 mph 3.1 mph 4 mph 5 mph 6 mph 7 mph 8 mph 9 mph 10 mph
n
Rate Stab D Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab B
0 5089 2527 1966 1608 1310 1141 983 884 786 576
Sprinkler 0.23 1
Irrigation 25 1938 894 695 569 463 404 348 313 278 196
100 856 361 281 230 187 163 141 127 112 67
Standard
Seal 500 155 44 34 28 23 20 17 15 14 6
0 7063 3405 2649 2167 1766 1538 1324 1192 1059 707
10
320 Ib/A 25 3587 1619 1259 1030 839 731 630 567 504 354
100 1992 867 674 552 449 391 337 303 270 185
500 731 260 202 166 135 118 101 91 81 40
0 8404 3974 3091 2529 2061 1795 1546 1391 1236 885
40
25 4834 2145 1669 1365 1112 969 834 751 667 464
100 3035 1298 1010 826 673 586 505 454 404 275
ggg ! ggé §! g égé gég Egg Eég Eg! ! gg ! gg 91
0 1507 748 582 476 388 338 291 262 233 170
Sprinkler 0.07 1
Irrigation, 25 573 265 206 168 137 119 103 93 82 58
100 253 107 83 68 55 48 42 37 33 20
Intermitte
nt Seal 500 46 13 10 8 7 6 5 5 4 2
0 2091 1008 784 642 523 455 392 353 314 226
10
F 25 1061 479 373 305 248 216 186 168 149 105
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Table 1. 1SC Calculated Air Concentrations (ug/m®) At Selected Distances Downwind For Acute Exposureto Pre-Plant Agricultural Field Fumigations

Shank
Injection

Standard
Seal

320 Ib/A

0.18

App“ca“o EM Field Downwin Differing Meteorological Conditions
n Sze d
Methods Rati Distance.
& - (Acre M) 1mls 1.4 m/s 1.8 m/s 2.2 mls 2.7 mls 3.1m/s 3.6 m/s 4.0m/s 45 mls 45m/s
Applicatio ) 2.3 mph 3.1 mph 4 mph 5 mph 6 mph 7 mph 8 mph 9 mph 10 mph {0meh)
n
Rate Stab D Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab B
100 589 257 200 163 133 116 100 90 80 55
500 216 7 60 49 40 35 30 27 24 12
0 2488 1177 915 749 610 531 458 412 366 262
40
25 1431 635 494 404 329 287 247 222 198 137
100 898 384 299 245 199 174 149 134 120 81

0 3844 1908 1484 1214 990 862 742 668 594 434

' 25 1464 674 524 430 350 304 262 236 210 148
100 646 272 212 174 142 124 106 96 84 50

500 118 34 26 22 18 14 12 12 10 4

0 5334 2572 2000 1636 1334 1162 1000 900 800 578

1 25 2708 1222 950 778 634 552 476 428 380 268
100 1504 654 510 416 340 296 254 230 204 140

500 552 196 152 126 102 88 76 68 62 30

0 63046 3002 2334 1910 1556 1356 1168 1050 934 668

40 25 3650 1620 1260 1030 840 732 630 566 504 350
100 2292 980 762 624 508 442 382 344 306 208
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Table 1. 1SC Calculated Air Concentrations (ug/m®) At Selected Distances Downwind For Acute Exposureto Pre-Plant Agricultural Field Fumigations

App“ca“o EM Field Downwin Differing Meteorological Conditions
n Sze d
Methods Rati Distance.
& - (Acre M) 1mls 1.4 m/s 1.8 m/s 2.2 mls 2.7 mls 3.1m/s 3.6 m/s 4.0m/s 45 mls 45m/s
Applicatio ) 2.3 mph 3.1 mph 4 mph 5 mph 6 mph 7 mph 8 mph 9 mph 10 mph {0meh)
n
Rate Stab D Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab B
0 1662 826 642 526 428 372 320 288 256 188
Shank 0.08 1
Injection 25 632 292 228 186 152 132 114 102 90 64
Inter mitte 100 280 118 92 76 62 54 46 42 36 22
nt Seal
500 50 14 12 10 8 6 6 4 4 2
0 2306 1112 864 708 576 502 432 390 346 250
320 Ib/A 10
25 1172 528 412 336 274 238 206 186 164 116
100 650 284 220 180 146 128 110 100 88 60
500 238 84 66 54 44 38 34 30 28 12
0 2744 1298 1010 826 672 586 504 545 404 288
40
25 1578 700 544 446 364 316 272 246 218 152
100 992 424 330 270 220 192 164 148 132 90
ggg égg ! gg ! EE ! gé §§ ;g gg gg EE 30
0 729 362 282 230 188 164 140 126 112 82
Drip 0.02 1
Irrigation 25 276 128 100 82 66 58 50 44 40 28
Tarped 100 122 52 40 32 26 24 20 18 16 10
Field
500 22 6 4 4 4 2 2 2 2 0
0 1012 488 380 310 252 220 190 170 152 110
10
25 512 232 180 148 120 104 90 80 72 50
320 Ib/A
] 100 284 124 96 78 64 56 438 44 38 26
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Table 1. 1SC Calculated Air Concentrations (ug/m®) At Selected Distances Downwind For Acute Exposureto Pre-Plant Agricultural Field Fumigations

Drip
Irrigation

Untar ped
Field

320 Ib/A

0.01

App“ca“o EM Field Downwin Differing Meteorological Conditions
n Sze d
Methods Rati Distance.
& - (Acre M) 1mls 1.4 m/s 1.8 m/s 2.2 mls 2.7 mls 3.1m/s 3.6 m/s 4.0m/s 45 mls 45m/s
Applicatio ) 2.3 mph 3.1 mph 4 mph 5 mph 6 mph 7 mph 8 mph 9 mph 10 mph {0meh)
n
Rate Stab D Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab C Stab B
500 104 38 28 24 20 16 14 14 12 6
0 1204 568 442 362 296 256 1222 200 178 126
40
25 690 306 238 196 158 138 120 108 96 66
100 434 186 144 118 96 84 72 64 58 40

0 259 128 10 82 67 58 50 45 40 29

' 25 99 46 35 29 24 21 18 16 14 10
100 44 18 14 12 10 8 7 6 6 3

500 8 2 2 1 1 1 1 1 1 0

0 359 173 135 110 90 78 67 61 54 10

w0 25 183 83 64 53 43 37 32 29 26 18
100 102 44 34 28 23 20 17 15 14 9

500 37 13 10 8 7 6 5 5 4 2

0 427 202 157 129 105 91 79 71 63 45

40 25 247 109 85 70 57 49 43 38 34 24
100 155 66 52 42 34 30 26 23 21 14
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